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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

BUCKEYE RECLAMATION LANDFILL SITE, BELMONT COUNTY, OHIO

STATEMENT OF BASIS AND PURPOSE

THIS DECISION DOCUMENT PRESENTS THE SELECTED REMEDIAL ACTION
FOR THE BUCKEYE RECLAMATION LANDFILL SITE, IN BELMONT COUNTY,
OHIO, WHICH WAS CHOSEN IN ACCORDANCE WITH THE REQUIREMENTS OF THE
COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATICN, AND LIABILITY
ACT OF 1980 (CERCLA), AS AMENDED BY THE SUPERFUND AMENDMENTS AND
REAUTHORIZATION ACT OF 1986 (SARA) AND, TO THE EXTENT
PRACTICABLE, THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION
CONTINGENCY PLAN (NCP). THIS DECISION DOCUMENT EXPLAINS THE
FACTUAL AND LEGAL BASIS FOR SELECTING THE REMEDY FOR THIS SITE.

THE OHIO ENVIRONMENTAL PROTECTION AGENCY CONCURS WITH THE
SELECTED REMEDY. THE INFORMATION SUPPORTING THIS REMEDIAL ACTION
DECISICON IS CONTAINED IN THE ADMINISTRATIVE RECORD FOR THIS SITE.

ASSESSMENT OF THE SITE

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM
THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION
SELECTED IN THIS RECORD OF DECISION (ROD), MAY PRESENT AN
IMMINENT AND SUBSTANTIAL THREAT TO PUBLIC HEALTH, WELFARE, OR THE
ENVIRONMENT.

DESCRIPTION OF THE SELECTED REMEDY

THIS IS THE FIRST AND ONLY OPERABLE UNIT FOR THE SITE. THE
REMEDY SELECTED IN THIS RECORD OF DECISION WILL ADDRESS PRINCIPAL
THREATS POSED BY THE SITE BY TREATING CONTAMINATED SURFACE AND
GROUND WATERS AND ELIMINATING EXPOSURE TO CONTAMINATED SURFACE
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SOILS. BECAUSE THE SELECTED REMEDY INVOLVES LONG~TERM TREATMENT
OF COLLECTED SURFACE LEACHATE AND GROUND WATER, OPERATION AND
MAINTENANCE OF THE TREATMENT SYSTEM WILL BE REQUIRED.

MAJOR COMPONENTS OF THE SELECTED REMEDY INCLUDE THE
FOLLOWING:

SOLID WASTE LANDFILL CAPF
INSTITUTIONAL CONTRCLS

FENCING

GROUND WATER COLLECTION

SURFACE LEACHATE SEEP COLLECTION
GROUND WATER MONITORING

SURFACE LEACHATE SEEP MONITORING
MONTTORING OF KINGS RUN

* * % * ¥ ¥ ¥ ¥

%

LEACHATE/GROUND WATER TREATMENT BY CONSTRUCTED
WETLANDS

A SOLID WASTE LANDFILL CAP WILL BE CONSTRUCTED OVER ALL
REAS WHERE LANDFILLING ACTIVITIES OCCURRED AND AREAS WHICH WOULD

“sLLOW WATER INFILTRATION INTO AND UNDER THE LANDFILL. THE GROUND

WATER AND SURFACE LEACHATE COLLECTION SYSTEM WILL ELIMINATE
CONTAMINATED WATER DISCHARGES INTO SURFACE WATERS AND CHANNEL THE
COLLECTED WATERS TO A CONSTRUCTED WETLANDS. WETLANDS TREATMENT
OF THE LANDFILL LEACHBATE AND GROUND WATER IS AN INNOVATIVE
TECHNOLOGY WHICH HAS PROVEN EFFECTIVE IN REMOVING CONTAMINANTS OF
CONCERN DURING PRELIMINARY TREATABILITY STUDIES. PERIODIC
SAMPLING OF WATER MEDIA AT THE SITE WILL MONITOR ANY CONTAMINANT
MIGRATION. INSTALLING A FENCE AROUND THE SITE WILL DISCOURAGE
TRESPASSING AND INSTITUTIONAL CONTROLS WILL BE SOUGHT TO SPECIFY
THAT THE CONSTRUCTED REMEDY IS NOT TAMPERED WITH IN THE FUTURE.

DECLARATION OF STATUTORY DETERMINATIONS
THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE

ENVIRONMENT, IS COST-EFFECTIVE AND COMPLIES WITH FEDERAL AND
TATE REQUIREMENTS THAT ARE LEGALLY APPLICABLE OR RELEVANT AND

\iPPROPRIATE TO THE REMEDIAL ACTION. A WAIVER CAN BE JUSTIFIED

FOR ANY FEDERAL AND STATE APPLICABLE OR RELEVANT AND APPROFRIATE
REQUIREMENTS THAT WILL NOT BE MET. THIS REMEDY UTILIZES
PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE
RECOVERY) TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE, AND IT
SATISFIES THE STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY
TREATMENT THAT REDUCE TOXICITY, MOBILITY, OR VOLUME AS THEIR
PRINCIPAL ELEMENT.

BECAUSE THIS REMEDY WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING
ON SITE ABOVE HEALTH-BASED LEVELS, A REVIEW WILL BE CONDUCTED
EVERY FIVE YEARS AFTER COMMENCEMENT OF REMEDIAL ACTION TO ENSURE
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THAT THE REMEDY CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT.

( (SIGNATURE) ) 8/19/91
U.S. EPA REGIONAL ADMINISTRATOR DATE
REGION V

DECISION SUMMARY FOR THE RECORD QOF DECISION
I. SITE NAME, LOCATION, AND DESCRIPTION

THE BUCKEYE RECLAMATION LANDFILL (BRL) IS ILOCATED OFF OF STATE
ROUTE 214, APPROXIMATELY 4 MILES SOUTHEAST OF ST. CLAIRSVILLE AND
1.2 MILES SOUTH OF INTERSTATE 70 IN SECTIONS 20 AND 21 (TOWNSHIP
6 NORTH, RANGE 3 WEST), RICHLAND TOWNSHIP, BELMONT COUNTY OHIO
({FIGURE 1). INTERSTATE 470 IS LOCATED JUST SOUTH OF THE LANDFILL
ENTRANCE AND APPROXIMATELY 3,000 FEET NORTH OF THE LANDFILL AREA.

((MAP HERE))

THE BRL SITE IS SITUATED IN THE KINGS RUN DRAINAGE RAVINE:; IT IS

BORDERED BY KING’S RUN TO THE EAST AND UNNAMED RUN TO THE WEST. L
KING'’S RUN FLOWS TCO THE SOUTH AND EMPTIES INTO LITTLE MCMAHON

CREEK. THE LANDFILL EXTENDS APPROXIMATELY 3,700 FEET NORTH TO

SOUTH AND IS APPROXIMATELY 500 TO 1,00C FEET WIDE. THE SITE ON

WHICH THE LANDFILL IS LOCATED OCCUPIES 658 ACRES. THE LANDFILL

OCCUPIES APPROXIMATELY 50 ACRES OF THIS AREA.

THE ORIGINAL TOPOGRAPHY OF THE VALLEY OF KING’S RUN AND THE RIDGE
TO THE WEST HAS BEEN ALTERED BY COAL MINE REFUSE DISPOSAL AND
LANDFILL OPERATIONS (FIGURE 2). PRIOR TO 1950, COAL MINE REFUSE
WAS REMOVED FROM DEEP COAL MINES AND DEPOSITED IN THE VALLEY.
REFUSE PLACEMENT DAMMED KINGS RUN, CREATING NORTHERN, MIDDLE, AND
SOUTHERN IMPOUNDMENTS. SUBSEQUENT LANDFILLING OPERATIONS
RESULTED IN THE DRAINING AND FILLING OF THE MIDDLE AND SOUTHERN
IMPOUNDMENTS BY 1972 AND 1976, RESPECTIVELY. A FOURTH
IMPOUNDMENT, REFERRED TO AS THE WASTE PIT, WAS CREATED BY THE
DAMMING OF A WESTERN TRIBUTARY OF KING’S RUN BY MINE REFUSE.

PROPERTY SURROUNDING THE SITE TO THE EAST AND WEST IS HILLY AND
MOSTLY FORESTED. WEST OF THE SITE IS EBBERT ROAD. ALONG THIS
ROAD ARE FARMS AND FURTHER TO WEST, A STRIP MINE. TO THE SOUTH,
THE LAND IS FORESTED ALONG THE STEEPER SLOPES, AND CLEARED FOR
RESIDENTIAL USE ALONG THE STREAM VALLEYS AND ROADWAYS. THERE IS
MORE FARMLAND TC THE NORTH AND NORTHEAST.

WITHIN THE VICINITY OF THE SITE, THE MOST COMPLETE ACCOUNTING OF
THE NUMBER OF HOUSEHOLDS WAS PERFORMED DURING THE DOMESTIC WELL

SURVEY. APPROXIMATELY 200 HOMES WERE SURVEYED WITHIN A TWOMILE

RADIUS OF THE SITE, DOWNSTREAM OF THE SITE BOUNDARIES.

WESTIEAW.
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APPROXIMATELY 40 HOUSEHOLDS ARE LOCATED WITHIN A 1-MILE RADIUS OF
THE WASTE PIT. ASSUMING EQUIVALENCE WITH THE STATISTICS FOR THE
REMAINDER OF RICHLAND TOWNSHIP, THIS EQUATES WITH A POPULATION OF
2.77 PERSONS PER HOUSEHOLD, OR 110.8 PECPLE. THIS IS ALSO
APPROXIMATELY EQUIVALENT TO 7 PERSCNS OF UNDER S5 YEARS OLD, 18 FROM
AGES 5-14, 36 FROM AGES 15-34, 38 FROM AGES 55-64, AND 13 FROM AGES
65 AND OVER. NATURAL RESOURCES IN BELMONT COUNTY, OHIC INCLUDE
LARGE AREAS OF PREDOMINANTLY DECIDUOUS FOREST LAND (42 PERCENT),
AGRICULTURAL LANDS (35 PERCENT), AND LANDS USED FOR COAL MINING
(BOTH UNDERGROUND AND STRIP MINES). THERE ARE ALSO FOUR ACTIVE
LIMESTONE QUARRIES IN THE COUNTY. AQUATIC BIOTA ARE CONSIDERED TO
RECEIVE THE GREATEST IMPACT FROM THE SITE VIA SITE RUNOFF AND ACID
MINE DRAINAGE (AMD) CONTRIBUTIONS TO LOCAL STREAMS.

SURFACE WATER USE IN THE AREA INCLUDES THE FOLLOWING UPSTREAM
DISCHARGE POINTS FOR TREATED WASTEWATER TO LITTLE MCMAHON CREEK;
1) CITY OF ST. CLAIRSVILLE PUBLIC WATER SUPPLY, 2) CITY OF ST.
CLAIRSVILLE WEST SEWAGE TREATMENT PLANT, AND 3} TREATED WASTEWATER
FROM THE SAGINAW MINING CO. - SIGNAW PLANT. LITTLE MCMAHON CREEK
IS ALSO DESIGNATED AS A LIMITED RESOURCE WATER (AMD-~IMPACTED)
“TREAM.

S~

( (MAP HERE))

A TOTAL OF 46 DOMESTIC WELLS AND SPRINGS WERE IDENTIFIED AND
LOCATED IN THE AREA DOWNGRADIENT OF AND WITHIN ONE MILE OF THE
SITE, AND DOWNSTREAM FROM THE CONFLUENCE OF LITTLE MCMAHON CREEK
AND KING’S RUN FOR AT LEAST TWO MILES.

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES

DEEP MINING OCCURRED BENEATH THE 658-ACRE SITE UNTIL AROUND 1940.
DURING THAT TIME, THE SITE WAS A DISPOSAL AREA FOR MINE REFUSE.
MINE REFUSE WAS REMOVED FROM THE MINES AND DISPOSED OF ON THE
RIDGE WEST OF KING’S RUN (SEE FIGURE 2) AND IN THE DRAINAGE
RAVINE FOR KING’S RUN. THE AREA WAS LICENSED AS A PUBLIC SOLID
WASTE LANDFILL IN 1971 BY THE BEIMONT COUNTY HEALTH DEPARTMENT
ND HAS BEEN OPERATED BY OHIO RESOQURCES CORPORATION, UNDER THE
“~-{AME OF BUCKEYE RECLAMATION COMPANY, SINCE THAT TIME. AS A
PUBLIC LANDFILL APPROXIMATELY 50 ACRES IN SIZE, THE FACILITY
ACCEPTED GENERAL TRASH, RUBBISH AND NONHAZARDOUS WASTE FROM
MUNICIPALITIES AND VILLAGES IN THE COUNTY AND LOCAL AREA.

DETAILED RECORDS OF THE ACTUAL TYPES AND QUANTITIES OF WASTES AND
THEIR ON-SITE LOCATION ARE LIMITED. A 1979 OEPA SOLID WASTE
DISPOSAL QUESTICNNAIRE INDICATED THE FOLLOWING DISTRIBUTION OF
MATERIALS RECEIVED BY THE SITE.

* 55% HOUSEHOLD
* 20% INDUSTRIAL
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10% COMMERCIAL

5% AGRICULTURAL

5% CONSTRUCTION/DEMOLITION
2% INCINERATION RESIDUE

1% DEAD ANIMALS

* 3+ ¥ A &

IN ADDITION, THESE RECORDS INDICATE A TOTAL VQLUME OF APPROXIMATELY
950 TONS PER WEEK OR 49,400 TONS OF SOLID WASTE PER YEAR WERE
DISPOSED AT THE SITE. THE LANDFILL ALSO ACCEPTED INDUSTRIAL
SLUDGES AND LIQUIDS. MOST OF THESE WASTES WERE RECEIVED BETWEEN
1976 AND 1979 AND DEPOSITED IN OR NEAR THE WASTE PIT. THE WASTE
PIT WAS AN IMPOUNDMENT LOCATED IN THE NORTHERN SECTION OF THE
LANDFILL AREA (FIGURE 3). ESTIMATED TOTAL VOLUMES OF INDUSTRIAL
WASTES RECEIVED ARE 4.7 MILLION GALLONS OF LIQUID AND

3,300 TONS OF INDUSTRIAL SOLID WASTES. TRANSPORTER RECORDS SHOW
THAT THE MAJORITY OF THE LIQUIDS WERE OIL/SOLVENT/WATER MIXTURES.
MALEIC ANHYDRIDE WASH WATER SLUDGE, NEUTRALIZED PICKLE LIQUOR
SLUDGE, SODIUM SULFIDE, DESULFURIZATION PLANT SLUDGE, MALEIC
ACID-FUMARIC ACID WASTES AND SPECIAL PUMPINGS FROM MALEIC OR
FUMARIC ACID SPILLS WERE ALSO KNOWN TO HAVE BEEN DEPOSITED IN THE
GENERAL AREA OF THE WASTE PIT.

( (MAP HERE))

IN 1980, THE WASTE PIT WAS FILLED BY PUSHING SOME OF THE SLUDGE,
MINE SPOIL AND OVERBURDEN SOIL INTC THE IMPOUNDMENT.
PHOTOGRAPHIC EVIDENCE EXISTS THAT SOME OF THE SLUDGE WAS BURIED
IN PLACE ON THE SLOPE OF THE WASTE PIT. THE WASTE PIT AREA WAS
THEN COVERED WITH SOIL AND GARBAGE AND SEEDED TO GRASSES. A LOW
SOIL BERM WAS GRADED IN PLACE UPGRADIENT OF THE WASTE PIT TO
ROUTE SURFACE FLOW AROUND THE AREA AND PREVENT EROSION.

SOLID INDUSTRIAL WASTES (I.E. ASBESTOS, CARBON BLACK, FLY ASH,
ETC.) WERE DISPOSED OF WITH MUNICIPAL WASTES ELSEWHERE IN THE
LANDFILL. OHIO ENVIRONMENTAL PROTECTION AGENCY (OEPA) LANDFILL
INSPECTION REPORTS ALSO SPEAK OF UNSPECIFIED INDUSTRIAL WASTE
BEING DISPOSED OF IN THE SOUTHEASTERN PORTION OF THE LANDFILL.

THE BUCKEYE RECLAMATION LANDFILL SITE WAS LISTED ON THE NATIONAL
PRIORITIES LIST BY PUBLICATION IN THE FEDERAL REGISTER ON
SEPTEMBER 8, 1983. A POTENTIALLY RESPONSIBLE PARTY (PRP) SEARCH
IDENTIFIED A NUMBER OF PARTIES, INCLUDING THE LANDFILL OPERATOR
AND SEVERAL GENERATORS. NEGOTIATIONS WITH PRPS FOR CONDUCTING
THE RI/FS WERE SUCCESSFULLY CONCLUDED ON SEPTEMBER 19,1985. AN
ADMINISTRATIVE CORDER BY CONSENT (AOC) FOR THIS SITE WAS SIGNED
OCTOBER 31, 1985. SIGNATORY TO THE AOC ARE CRAVAT COAL COMPANY,
THE LANDFILL OPERATOR, AND ASHLAND CHEMICAL COMPANY, ARISTECH
CHEMICAL COMPANY (FORMERLY U.S. STEEL CORPORATION), BEAZER
EAST,INC. (FORMERLY KOPPERS COMPANY, INC.), TRIANGLE PWC AND SKF
INDUSTRIES, AS WASTE GENERATORS. ON JUNE 26, 1986 THE CONSENT

WESTLAW
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ORDER WAS MODIFIED TO INCLUDE KITTLE HAULING, A TRANSPORTER AS A
RESPONDENT TO THE AOC. '

III. HIGHLIGHTS OF COMMUNITY PARTICIPATION

THE FEASIBILITY STUDY AND THE PROPOSED PLAN FOR THE BUCKEYE
RECLAMATION LANDFILL SITE WERE RELEASED TCO THE PUBLIC FOR COMMENT
ON MAY 15, 1%91. THESE TWO DOCUMENTS WERE MADE AVAILABLE TQ THE
PUBLIC IN THE ADMINISTRATIVE RECORD AND INFORMATION REPOSITORIES
MAINTAINED AT THE EPA DOCKET ROOM IN REGICN FIVE, AT THE ST.
CLAIRSVILLE PUBLIC LIBRARY, ST. CLAIRSVILLE, OHIO, AND THE NEFFS
BRANCH OF THE MARTINS FERRY PUBLIC LIBRARY, NEFFS, OHIO. THE
NOTICE OF AVAILABILITY FOR THE DOCUMENTS WAS PUBLISHED IN THE
TIMES LEADER, MARTINS FERRY, OHIO AND THE INTELLIGENCER,
WHEELING, WEST VIRGINIA ON MONDAY, MAY 13, 1991. AS REQUIRED BY
CERCLA SECTIONS 113 AND 117, A PUBLIC COMMENT PERIOD ON THE
DOCUMENTS WAS HELD FROM MAY 15, 1991 TO JUNE 24, 1991. 1IN
ADDITION, A PUBLIC MEETING WAS HELD ON MAY 30, 1991. AT THIS
MEETING, REPRESENTATIVES FROM U.S. EPA AND OHIO EPA ANSWERED
QUESTIONS ABOUT PROBLEMS AT THE SITE AND THE REMEDIAL
*LTERNATIVES UNDER CONSIDERATION. THE PROCEEDINGS WERE

- .RANSCRIBED BY A COURT REPORTER. A RESPONSE TO THE COMMENTS
RECEIVED DURING THIS PERIOD IS INCLUDED IN THE RESPONSIVENESS
SUMMARY, WHICH IS PART OF THIS ROD.

IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

AS WITH MANY SUPERFUND SITES, THE PROBLEMS AT THE BUCKEYE
RECLAMATION LANDFILL SITE ARE COMPLEX. ADVERSE ENVIRONMENTAL
IMPACTS ARE DERIVED FROM COAL MINE REFUSE PRESENT ON THE SITE
(ACID MINE DRAINAGE), HAZARDOUS WASTE DISPQOSAL PRACTICES AND
SOLID WASTE DISPOSAL WHICH HAVE OCCURRED AT THE SITE. AS IS
DISCUSSED BELOW, SURFACE AND SUBSURFACE SOILS AND SURFACE AND
GROUND WATER ARE CONTAMINATED TO VARIOUS DEGREES. CURRENT AND
POTENTIAL RISKS TO HUMAN HEALTH AND THE ENVIRONMENT ARE SHOWN TO
BE POSED BY THIS CONTAMINATION. THIS ROD SELECTS A REMEDIAL
ACTION FOR THE SITE WHICH ADDRESSES RISKS POSED BY ALL IDENTIFIED
'ATHWAYS.

~—

V. SUMMARY OF SITE CHARACTERISTICS

THE BUCKEYE RECLAMATION LANDFILL REMEDIAL INVESTIGATION (RI)
INVESTIGATED THE CONTAMINANT SOURCE AREA (LANDFILL), SOILS,
SURFACE WATER AND SEDIMENTS, LEACHATE, GROUNDWATER, AND AIR,
NUMEROUS CARCINOGENIC AND NONCARCINOGENIC CONTAMINANTS WERE
DETECTED IN MOST MEDIA SAMPLED. TABLE 1 SUMMARIZES THE AVERAGE
AND MAXIMUM CONCENTRATIONS OF ALL CHEMICALS IDENTIFIED IN MEDIA
OF CONCERN AT THE SITE.

A. SOURCE AREA

WESTLAW.
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AN ELECTROMAGNETIC (EM) SURVEY WAS FIRST PERFORMED TO
ASCERTAIN THE PRESENCE OF BURIED DRUMS OR A DISTINGUISHABLE
GROUND WATER PLUME OF CONTAMINATION. FINDINGS OF THIS
SURVEY DID NOT REVEAL ANY BURIED DRUMS AND WERE UNABLE TO
ESTABLISH THE PRESENCE OF A CONTAMINANT PLUME.

FIVE LOCATIONS WITHIN THE WASTE PIT WERE SELECTED FOR SOIL
BORINGS TO DELINEATE CONTAMINANTS PRESENT. FOUR OF THE
BORINGS WERE TAKEN FOR CHEMICAL ANALYSES AND THE FIFTH WAS
COLLECTED FOR PHYSICAL TESTING OF THE SOIL CHARACTERISTICS.
THE CHEMICAL ANALYSES IDENTIFIED HIGH LEVELS OF VOLATILE
ORGANIC COMPOUNDS, SEMIVOLATILE ORGANIC COMPOUNDS AND METALS
IN THE WASTE PIT SOILS. CONCENTRATIONS OF THE VOLATILE AND
SEMIVOLATILE CONTAMINANTS PEAKED AT TWO DIFFERENT DEPTHS IN
THE WASTE PIT AND THESE PEAKS WERE ASSOCIATED WITH A BROWN,
ODOROUS OIL VISUALLY IDENTIFIED IN THE BORINGS. IT IS
BELIEVED THAT THIS IS THE LIQUID ORIGINALLY PRESENT IN THE
WASTE PIT BEFORE IT WAS FILLED.

B. SOILsS

TWELVE BORINGS WERE PERFORMED THROUGHOUT THE SITE TC COLLECT
LANDFILL SOILS FOR CHEMICAL ANALYSIS. NUMEROUS VOLATILE
CRGANIC COMPOUNDS, SEMIVOLATILE ORGANIC COMPOUNDS AND METALS
WERE DETECTED THROUGHOUT THE BORINGS. ILOW LEVELS OF
ASBESTOS AND PESTICIDES WERE ALSO DETECTED. IN GENERAL, THE
CONCENTRATIONS COF CONTAMINANTS WERE LOWER THAN THOSE OF THE
WASTE PIT.

C. SURFACE WATER

NINE SURFACE WATER STATIONS WERE CONSTRUCTED TO MONITOR
SURFACE WATER QUALITY IN KING’S RUN, UNNAMED RUN AND LITTLE
MCMAHON CREEK. TWO SURFACE WATER RUNOFF STATIONS WERE ALSO
CONSTRUCTED TO EVALUATE WATER RUNNING OFF OF THE SURFACE OF
THE WASTE PIT AND ASBESTOS DISPOSAL AREA WHICH IS LOCATED IN
THE SOUTHERN PORTION OF THE LANDFILL. SAMPLE ANALYSES
DETERMINED THAT SEVERAL SEMIVOLATILE ORGANIC COMPOUNDS AND
HEAVY METALS WERE PRESENT IN THE SURFACE WATERS (SEE TABLE
1, P. 43).

D. SEDIMENTS

SEDIMENT SAMPLES WERE COLLECTED AT ELEVEN LOCATIONS WHICH
INCLUDED EIGHT OF THE NINE SURFACE WATER STATIONS, ONE IN
KING’S RUN SOUTH OF THE ASBESTOS DISPOSAL AREA AND TWO IN
THE FORMER DRAINAGE DITCH WHICH RUNS ON THE WEST SIDE OF THE
ACTIVE LANDFILL. SEVERAL SEMIVOLATILE ORGANIC COMPOUNDS AND
A WIDE RANGE OF METALS WERE DETECTED (SEE TABLE 1, P. 43).

PAGE 7
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CONCENTRATIONS OF THE METALS VARIED GREATLY. A TRACE OF
ASBESTOS WAS DETECTED IN ONE SAMPLE.

E. LEACHATE

SIX LEACHATE SAMPLES WERE COLLECTED TO PROVIDE ADDITIONAL
INFORMATION ON THE WATER-BEARING FORMATIONS IN WHICH ON-SITE
MONITORING WELLS WERE INSTALLED. THREE LEACHATE SEEPS WERE
SAMPLED IN THE VICINITY OF THE WASTE PIT, ONE ALONG UNNAMED
RUN, ONE ALONG KING’S RUN AND ONE AT THE SOUTHERN TOE OF THE
LANDFILL. FIVE OF THE SIX LEACHATE SEEPS ARE AFFECTED TO
SOME DEGREE BY MINE SPOILS AND AT LEAST TWO OF THE LEACHATE
SEEPS ARE IMPACTED BY WASTE DISPOSAL PRACTICES. THE
SAMPLING RESULTS SHOWED HIGH LEVELS FOR METALS INCLUDING
ARSENIC, CADMIUM AND CHROMIUM (SEE TABLE 1, P. 42). IRON,
MANGANESE, AND SULFATE WERE ALSO DETECTED BUT ARE NOT OF AS
MUCH HEALTH CONCERN. COMPARISON OF THE VARIOUS SAMPLING
LOCATIONS INDICATES THAT SOME OF THE INORGANIC CONTAMINATION
COULD BE COMING FROM THE COAL MINE SPOILS LOCATED ON-SITE.
THREE SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED IN THE
LEACHATE AND LOW LEVELS OF VOLATILE ORGANIC COMPOUNDS WERE
IDENTIFIED.

F. AIR

THE AIR INVESTIGATION EXAMINED THE POTENTIAL FOR AIR
RELEASES FROM THE WASTE PIT AND ASBESTOS DISPOSAL AREA.

THIS INVESTIGATION INVOLVED TWO STUDIES: 1) A PERIMETER AIR
SURVEY TO DETERMINE PERSONAL PROTECTION LEVELS FOR ON=-SITE
WORK, AND 2) A QUANTITATIVE AIR MONITORING STUDY TO QUANTIFY
ON-SITE EXPOSURE. THE PERIMETER AIR SURVEY FOQUND NO
DETECTABLE ASBESTOS OR ORGANIC VAPORS, EXCEPT METHANE,
PRESENT ANYWHERE ON THE SITE IN THE AIR.

G. GROUND WATER

A NETWORK OF 25 MONITORING WELLS WAS INSTALLED THROUGHOUT
THE SITE. WATER BEARING UNITS SAMPLED INCLUDE THE
UNCONSOLIDATED MATERIAL ABOVE THE FIRST CONFINING LAYER
(SHALLOW UPPER ZONE OR A-ZONE), SEVERAL BEDROCK AQUIFERS
INCLUDING THE WEGEE LIMESTONE, WAYNESBURG COAlL, UNIONTOWN
SANDSTONE, AND BENWOOD LIMESTONE (DEEP UPPER ZONES OR BZONE),
AND AN AQUIFER WHICH UNDERLIES THE ENTIRE SITE, THE
REDSTONE LIMESTONE (DEEP ZONE OR C-ZONE) (SEE FIGURE 4).
THE HYDROGEOLOGY OF THE SHALLOW UPPER ZONE APPEARS TO BE
CONTROLLED BY THE ORIGINAL TOPOGRAPHY AND GROUND WATER
GENERALLY FLOWS NORTH TO SOUTH. WATER ENTERS THE SHALLOW
UPPER ZONE THROUGH; 1) THE NORTHERN IMPOUNDMENT, 2) KING’S
RUN, AND 3) INFILTRATION FROM THE NORTHWEST. GROUND WATER
FLOW DIRECTIONS ARE TO THE NORTH AND SOUTHWEST IN THE WEGEE
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LIMESTONE AND WAYNESBURG COAL, RESPECTIVELY. WATER LEVELS
IN THE UNIONTOWN SANDSTONE INDICATE FLOW FROM THE EAST TO
THE SOUTHWEST, WEST, AND NORTHWEST. WATER ENTERS THE
BENWCOD LIMESTONE CHIEFLY IN ITS OUTCROP AREA, MUCH OF IT BY
PERCOLATION THROUGH THE MINE SPOIL, AND MOVES GENERALLY
SOQUTHWARD IN RESPONSE TC THE REGICNAL GRADIENT. THE
REDSTONE LIMESTONE ONLY PRODUCED GROUNDWATER AT TWO WELL
LOCATIONS. ALL BEDROCK FORMATIONS SHOW NO INDICATIONS OF
ANY SUBSTANTIAL PRIMARY POROSITY OR PERMEABILITY. GROUND
WATER YIELDS ARE THE RESULT OF SECONDARY POROSITY AND
PERMEABILITY AT JOINT FACES, COAL CLEATS, AND ALONG BEDDING
PLANES. 1IN, GENERAL, MOST GROUND WATER EMANATING FROM
BENEATH THE BUCKEYE RECLAMATION LANDFILL SITE IS DISCHARGED
LATERALLY TO SURFACE WATER BEFORE LEAVING THE SITE.

THE OVERALL GROUND WATER QUALITY OF THE AREA REFLECTS HIGH
LEVELS OF INORGANIC CONSTITUENTS (SEE TABLE 1, PAGES 38 -
42). MOST OF THE MONITORING WELLS ON-SITE, INCLUDING THE
BACKGROUND WELLS, EXCEED SECONDARY MAXIMUM CONTAMINANT
LEVELS (SMCLS) FOR TOTAL DISSOLVED SOLIDS (TDS), IRON,
MANGANESE, AND SULFATES. MAXIMUM CONTAMINANT LEVELS (MCLS)
FOR A NUMBER OF CONTAMINANTS, INCLUDING BENZENE, ARSENIC,
CHROMIUM AND LEAD, WERE EXCEEDED IN SEVERAL WATER-BEARING
ZONES. NINETEEN VOLATILE ORGANIC COMPOUNDS WERE DETECTED IN
MONITORING WELLS. MOST WERE AT LOW CONCENTRATIONS OF LESS
THAN 10 UG/1. A-ZONE WELLS CONTAINED THE LARGEST NUMBER OF
VOCS (11), B-ZONE WELLS HAD FEWER (6), AND C-ZONE WELLS THE
FEWEST (2). SEMIVOLATILE COMPOUNDS DETECTED IN WELLS
INCLUDED NAPHTHALENE, 4-METHYL PHENOL, AND BENZOIC ACID AT
LOW CONCENTRATIONS. A WIDE VARIETY OF TYPES AND
CONCENTRATIONS OF METALS WERE DETECTED IN THE MONITORING
WELLS. METALS FOUND MOST COMMONLY INCLUDE ALUMINUM,
CALCIUM, IRON, MAGNESIUM, POTASSIUM, AND SODIUM. OTHER
METALS FOUND AT LESSER CONCENTRATIONS INCLUDE BARIUM,
CHROMIUM, COPPER, NICKEL, ZINC, ARSENIC, CADMIUM, LEAD OR
MERCURY. :

( (MAP HERE))

DOWNGRADIENT RESIDENTIAL WELLS WERE ALSO TESTED TO DETERMINE
IF THE SITE WAS IMPACTING DRINKING WATER SUPPLIES. METALS
WERE PRIMARILY DETECTED IN THE WELLS. IN ADDITION, TWO
ORGANICS, TOLUENE AND TRICHLOROFLUOROMETHANE, WERE
IDENTIFIED. TRICHLOROFLUOROMETHANE WAS NOT DETECTED ON THE
BUCKEYE RECLAMATION SITE. HOWEVER, TOLUENE WAS FOUND IN
MANY SAMPLES ON THE SITE. THE OCCURRENCE OF TOLUENE MAY
INDICATE THAT CONTAMINATION IS MIGRATING FROM THE SITE.

H. SUMMARY
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THE PRIMARY OBJECTIVE OF THE RI WAS TO DEFINE THE NATURE AND
EXTENT OF CONTAMINATION AT THE BUCKEYE RECLAMATION LANDFILL
SITE. SAMPLING RESULTS IDENTIFIED VARIOUS LEVELS OF
CONTAMINATION IN ALL MEDIAS SAMPLED, EXCEPT AIR. THREE
SOURCES OF THE CONTAMINATION WERE OBSERVED; 1) INDUSTRIAL
WASTES DISPOSED IN OR AROUND THE WASTE PIT, 2) SOLID WASTES
DISPOSED IN THE GENERAL LANDFILL AREA AND, 3) COAL MINE
REFUSE WHICH WERE PLACED IN THE AREA BEFORE LANDFILLING
OPERATIONS BEGAN.

THE RI FOCUSED ON DETERMINING IF MIGRATION OF CONTAMINANTS
FROM THE WASTE PIT AREA HAD OCCURRED BY ESTABLISHING
CONTAMINANT LEVELS IN THE BACKGROUND, COAL MINE REFUSE,
GENERAL LANDFILL AND THE WASTE PIT. HIGH LEVELS OF HEAVY
METAL CONTAMINATION WERE FOUND IN BURIED SLUDGES NEAR THE
WASTE PIT AS WELL AS IN THE COAL MINE SPOILS. OVERALL, THE
STUDY DID ESTABLISH THAT HIGH LEVELS OF CONTAMINATION,
DERIVED FRCOM INDUSTRIAL WASTE DISPOSAL ACTIVITIES EXIST IN
THE WASTE PIT AREA. THERE IS EVIDENCE THAT CONTAMINANTS
HAVE MOVED FROM THE WASTE PIT SEDIMENTS AT LEAST AS FAR AS
MONITORING WELL 4A (REFER TO FIGURE 4), ABOUT 100 FEET EAST
OF THE WASTE PIT. CONTAMINANTS EMANATING FROM THE WASTE PIT
MAY HAVE MOVED BEYOND WELL 4A, TO THE VICINITY OF MONITORING
WELL 7A, AND EVEN FARTHER, BUT THE EVIDENCE IS NOT
CONCLUSIVE.

MIGRATION OF CONTAMINANTS FROM THE WASTE PIT IS A CONCERN
BECAUSE THESE CONTAMINANTS FURTHER DEGRADE GROUNDWATER IN
THE AREA. GROUNDWATER WHICH HAS MIGRATED THROUGH THE
LANDFILL AND COAL MINE SPOIL CAN ALSO BE RELEASED TO SURFACE
WATERS THROUGH LEACHATE OUTBREAKS, FURTHER DEGRADING SURFACE
WATER QUALITY. SOILS WHICH HAVE COME IN CONTACT WITH THE
HAZARDOUS WASTES DISPOSED AT THE SITE AND/OR LEACHATE
EMANATING FROM THE SITE HAVE ALSO BECOME CONTAMINATED.

TRESPASSERS AND PEOPLE WHO WORKED IN THE ACTIVE PORTION OF
THE LANDFILL MAY HAVE BEEN EXPOSED TO SITE RELATED
CONTAMINATION. KING’S RUN AND LITTLE MCMAHON CREEK, WHICH

N RECEIVE DRAINAGE WATER FROM THE SITE, HAVE BEEN DESIGNATED
AS LIMITED RESOURCE WATERS (AMD-IMPACTED) AND ARE VULNERABLE
TO CONTAMINANT RELEASES FROM THE LANDFILL.

VI. SUMMARY OF SITE RISKS

AN ENDANGERMENT ASSESSMENT (EA), WHICH RECEIVED EXTENSIVE U.S.
EPA AND OEPA INPUT, WAS CONDUCTED IN ORDER TO DETERMINE THE
EXTENT OF THE THREAT TO PUBLIC HEALTH AND THE ENVIRONMENT UNDER
PRESENT AND FUTURE CONDITIONS, AND TO DETERMINE WHICH ASPECTS OF
THE SITE MERIT REMEDIATION (BUCKEYE RECLAMATION LANDFILL
ENDANGERMENT ASSESSMENT, BUCKEYE RECLAMATION LANDFILL STEERING
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COMMITTEE, 19%1). THE EA ASSESSES HEALTH RISKS BY SELECTING
INDICATOR CHEMICALS, EVALUATING PATHWAYS THROUGH WHICH THE
CONTAMINANTS CQULD COME IN CONTACT WITH PEOPLE, CALCULATING RISKS
THEN POSED BY EACH CHEMICAL IN EACH PATHWAY AND SUMMING RELEVANT
RISKS FOR CURRENT AND FUTURE USES OF THE SITE. THERE ARE TWO
TYPES OF RISKS THAT CONTAMINATION FROM A SITE MAY POSE TO HUMANS,
CARCINOGENIC AND NONCARCINOGENIC. ALL PEOPLE CARRY A RISK OF
CONTRACTING CANCER IN THEIR LIFETIME. THE EA ESTIMATES THE
EXCESS ENVIRONMENTAL RISKS, POSED BY THE SITE OVER AND ABOVE THE
AVERAGE RISK. EXCESS UPPER BOUND LIFETIME CANCER RISKS RANGING

BETWEEN 10((-4)) AND 10((-6)) (ONE PERSON IN TEN THOUSAND TO ONE PERSON IN

ONE MILLION) ARE CONSIDERED ACCEPTABLE. HOWEVER, A RISK OF 10((-6))
WILL SERVE AS THE POINT OF DEPARTURE FOR REMEDIATION GOALS FOR

THE BRL SITE. NONCARCINOGENIC RISKS ARE THOSE WHICH CAUSE OTHER
ILLNESSES SUCH AS IMPAIRED ORGAN FUNCTION, DAMAGE TO THE NERVOUS
SYSTEM, ETC. NONCARCINOGENIC HEALTH EFFECTS ARE MEASURED BY A
*HAZARD INDEX’, WHICH IS A CALCULATION OF A RATIO OF EXPOSURE TO
DOSE AT WHICH NO EFFECT IS SEEN. IF POTENTIAL EXPOSURES TO
CONTAMINANTS RESULT IN HAZARD INDICES WHICH ARE GREATER THAN A
VALUE OF ONE, THEN NONCANCER HEALTH EFFECTS MAY RESULT FROM
EXPOSURE.

A. SELECTION OF CONTAMINANTS OF CONCERN

AS WAS INDICATED PREVIOUSLY, THERE ARE THREE POTENTIAL
SOURCES OF CONTAMINATION AT THE BUCKEYE RECLAMATION LANDFILL
SITE. IN THE BUCKEYE EA, THE HAZARDS/RISKS ATTRIBUTABLE TO
THE FOLLOWING CONTAMINANTS WERE COMPARED TO HAZARDS/RISKS
ASSOCIATED WITH PRE-LANDFILL CONDITIONS (CONDITIONS WHICH
WOULD INCLUDE CONTAMINATION LEVELS RESULTING FROM COAL MINE
REFUSE). TWELVE CONTAMINANTS DETECTED IN THE WASTE PIT,
SOILS, LEACHATE, GROUND WATER, AND SURFACE WATER WERE
IDENTIFIED AS INDICATOR CHEMICALS. INDICATOR CHEMICALS WERE
CHOSEN BASED ON FACTORS SUCH AS THE NUMBER OF TIMES A
CHEMICAL WAS DETECTED, THE MAXIMUM CONCENTRATION, AND
PERSISTENCE AND TOXICITY TO HUMAN HEALTH AND THE
ENVIRONMENT. THE INDICATOR CHEMICALS LISTED BELOW ACCOUNT
FOR THE MAJORITY OF HEALTH-BASED RISK FROM CONDITIONS AT THE
BUCKEYE RECLAMATION LANDFILL.

INORGANICS ORGANICS

ARSENIC BENZENE

BERYLLIUM TRICHLOROETHENE

LEAD CARBON TETRACHLORIDE
CADMIUM 1,1-DICHLOROETHENE
CHROMIUM CARCINOGENIC PAHS
NICKEL TOLUENE ‘

B. ASSUMPTIONS AND CONSTANTS USED

11
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THE TOXICITY FACTORS FOR QUANTIFICATION OF SUBCHRONIC,
CHRONIC AND LIFETIME HAZARDS FOR INDICATOR CHEMICALS AT THE
BUCKEYE SITE ARE GIVEN IN TABLE 2. ADJUSTED ORAL TOXICITY
VALUES FOR QUANTIFICATION OF SUBCHRONIC, CHRONIC, AND
LIFETIME DERMAL HAZARDS AND RISKS ASSOCIATED WITH INDICATOR
CHEMICALS ARE GIVEN IN TABLE 3. A SUMMARY OF NONCANCER
HAZARD/CANCER RISK CALCULATIONS FOR ENVIRONMENTAL MEDIA ARE
PROVIDED IN TABLE 4.

C. BASELINE RISK ASSESSMENT

AS PART OF THE EA, A BASELINE RISK ASSESSMENT WAS CONDUCTED.
THIS EVALUATION WAS PERFORMED TO DETERMINE THE LIKELIHOOD OF
CURRENT OR FUTURE EXPOSURES GENERATING ADVERSE HEALTH
AFFECTS, SUCH AS CANCER. TO ASCERTAIN THE LEVEL OF
REMEDIATION WARRANTED AT THE SITE, THE RISK ASSESSMENT ALSO
DETERMINED WHICH CONTAMINANTS AND EXPOSURE PATHWAYS NEED TO
BE ADDRESSED IN THE REMEDIAL ACTION. TABLE 5 PROVIDES THE
MAJOR FINDINGS OF THE EA FOR THE BRL SITE.

S ROUTES OF EXPOSURE WERE IDENTIFIED THROUGH WHICH THE PUBLIC
AND ENVIRONMENTAL RECEPTORS COULD COME IN CONTACT WITH
CONTAMINATION AT THE SITE. BOTH CURRENT-USE PATHWAYS AND
FUTURE-USE PATHWAYS WERE EXAMINED.

D. EVALUATION OF FUTURE RISKS

POTENTIAL FUTURE-USE EXPOSURE ROUTES MAY EVOLVE IF THE LAND
UPON WHICH THE LANDFILL IS SITUATED IS USED FOR DIFFERENT
PURPOSES. AS A MEANS OF ASSESSING A WORST CASE SITUATION,
IF NO REMEDIATION OCCURS AT THE SITE, A FUTURE-USE SCENARIO
WAS DEVELOPED IN WHICH RESIDENTIAL HOUSING WAS BUILT ON
SITE, AND RESIDENTS, INCLUDING CHILDREN, WERE EXPOSED TO
CONTAMINANTS. THE POTENTIAL ROUTES OF EXPOSURE EVALUATED
UNDER THESE CONDITICONS WERE:

1. INGESTION OF ON-SITE SURFACE WATER, GROUNDWATER,
~ OR OFF~SITE RESIDENTIAL WELL WATER,
2. INCIDENTAL INGESTICN OF ON-SITE SOIL,
3. INHALATION OF VOCS WHILE SHOWERING,
4. DERMAL CONTACT WITH ON-SITE GROUND WATER OR OFFSITE
RESIDENTIAL WELL WATER, AND
5. DERMAL CONTACT WITH ON-SITE SOIL.

UNDER THE FUTURE USE SCENARIO, BOTH EXCESS CANCER RISKS AND
NONCARCINOGENIC HAZARDS WERE IDENTIFIED. FOR
NONCARCINOGENIC EXPOSURES, GROUND WATER AND SURFACE WATER
UTILIZATION ARE OF PRIMARY CONCERN. HAZARD INDICES FOR BOTH
AVERAGE AND MAXIMUM CONTAMINANT CONCENTRATIONS AT THE BRL
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SITE ARE GREATER THAN ONE, RANGING FROM VALUE OF 7.81 TO
21.3. :

EXCESS CANCER RISK ESTIMATES WERE ALSO IDENTIFIED FOR

EXPOSURES TO SITE SOIL, GROUND WATER, AND SURFACE WATER.

SITE RELATED POTENTIAL CANCER RISKS RANGE FROM 6.53 X 10((=3)) TO
1.48 X 10((-2)) FOR AVERAGE AND MAXIMUM CHEMICAL CONCENTRATIONS,
RESPECTIVELY.

E. EVALUATION OF CURRENT RISKS

CURRENT RISKS FROM SITE RELATED CONTAMINATION WERE
EVALUATED. THESE RISKS WERE ASSOCIATED WITH CONTAMINANT
EXPOSURE TO ADULTS AND ADOLESCENTS WHO GO ONTO THE SITE.
UNDER CURRENT CONDITIONS AT THE SITE, THE EXISTING ROUTES OF
EXPOSURE INCLUDE:

1. INCIDENTAL INGESTION OF ON-SITE SOIL,

2. INHALATION OF ON-SITE PARTICULATES,

3. DERMAL CONTACT WITH ON-SITE SOILS AND LEACHATE,
AND

4. DERMAL CONTACT WITH ON-SITE SURFACE WATER. —’

NONE OF THE EXISTING EXPOSURE PATHWAYS FOR THE BRL SITE WERE
ASSOCIATED WITH NONCARCINOGENIC HAZARDS INDICES GREATER THAN

ONE. OF THE EXISTING EXPOSURE PATHWAYS IDENTIFIED FOR THE

BRL SITE, ONLY THE INHALATION OF FUGITIVE DUSTS WAS

ASSOCIATED WITH EXCESS CANCER RISKS. CURRENT USE CANCER

RISKS RANGE FROM 3.76 X 10((-4)) TO 1.05 X 10((-3)) FOR AVERAGE AND
MAXIMUM CHEMICAL CONCENTRATIONS, RESPECTIVELY.

F. ECOLOGICAL ASSESSMENT

AN ECOLOGICAL ASSESSMENT WAS PERFORMED AS PART OF THE EA.
THE OBJECTIVE OF THE ECOLOGICAL ASSESSMENT WAS TO EXAMINE
IMPACTS ON THE LOCAL ENVIRONMENT, POSED BY THE SITE. THE
STUDY ALSO ATTEMPTED TO DIFFERENTIATE EFFECTS FROM ACID MINE
DRAINAGE AND WASTE DISPOSAL PRACTICES ON THE ENVIRONMENT.

THE CONTAMINANT LEVELS IN THE SCIL AND SURFACE-WATER SAMPLES
DOWNGRADIENT FROM THE SITE ARE ELEVATED AS INDICATED BY THE
MONITORING RESULTS FROM THESE MEDIA. ACUTE TOXIC EFFECTS
FROM THE CONTAMINANTS AT LEVELS (SEE TABLE 1) PRESENT (IN
SOIL AND SURFACE WATER) MAY CAUSE DEATH TO ANIMALS, PLANTS,
BIRDS AND FISH; THEY MAY ALSO CAUSE SUPPRESSED GROWTH
RATES/CROP YIELDS IN PLANTS.

THE CONTAMINANTS PRESENT AT THE BRL SITE MAY POTENTIALLY
ACCUMULATE IN THE TISSUES OF PLANTS, FISH, SHELLFISH, AND
ANIMALS. CHRONIC TOXIC EFFECTS ON ANIMALS AND BIRDS INCLUDE
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A SHORTENED LIFE SPAN, REPRODUCTIVE PROBLEMS, LOWER
FERTILITY, CHANGES IN APPEARANCE AND BEHAVIOR AND/OR DEATH.
THE EFFECTS ON PLANTS ARE A LOW GROWTH RATE AND DECREASED
CROP YIELDS.

((MAP HERE) )

COMPARISON OF INFORMATION CONCERNING POTENTIAL THREATENED,
RARE OF ENDANGERED SPECIES OF FAUNA IN BELMONT COUNTY AND DATA
COLLECTED IN THE RI SHOWED NO POTENTIALLY THREATENED, RARE OR
ENDANGERED SPECIES OR FAUNA. ACCORDING TO THE RI, FAUNA
OBSERVED IN THE AREA WERE RED FOX, WHITETAIL DEER, GREAT BLUE
HERON, RABBITS, POSSUM, EASTERN GRAY SQUIRREL, STRIPED SKUNK,
MICE, SONGBIRDS, AND OTHER COMMON BIRD SPECIES.

AN AQUATIC BIOTA SURVEY WAS ALSO CONDUCTED TO EVALUATE THE
EFFECTS OF ANY POTENTIAL CONTAMINANT RELEASES FROM THE SITE ON
AQUATIC ORGANISMS PRESENT IN STREAMS RECEIVING DRAINAGE FROM
THE SITE. THE SURVEY, EXPLAINED IN THE RI, SECTION 7.0,
INVOLVED CHARACTERIZATION OF FISH AND BENTHIC MACROINVERTEBRATE
COMMUNITIES. THE BENTHIC INVERTEBRATE SAMPLES EXAMINED WERE

— DOMINATED BY POLLUTIONTOLERANT GROUPS; AND FISH SPECIES (SEE
BELOW) CONSIDERED TOLERANT OF POLLUTION WERE THE ONLY SPECIES
COLLECTED AT EIGHT STREAM STATIONS (SEE FIGURE 5 FOR STATION
LOCATIONS) .

ALL LOCATIONS SURVEYED APPEARED TO BE IMPACTED; RESULTS OF
BOTH FISH AND MACROINVERTEBRATE SURVEYS DEMONSTRATED A
PRONOUNCED GRADIENT IN STREAM WATER QUALITY WITH PROXIMITY
TO THE SITE. STATIONS 2, 5, AND 6 EXHIBITED A SCARCITY OF
BENTHIC MACROINVERTEBRATES AND ABSENCE OF FISH (REFER TO
TABLE 6). THIS SUGGESTS THAT THE INSTREAM ENVIRONMENT WAS
EXTREMELY POOR AT THESE STATIONS, WITH CONDITIONS AT STATION
2 LEAST FAVORABLE FOR PERSISTENCE OF LIVING ORGANISMS.

FISH WERE CAPTURED AT FIVE OF THE EIGHT STATIONS WHERE
ELECTROFISHING WAS CONDUCTED, INCLUDING A SINGLE CREEK CHUB
(SEMOTILUS ATROMACULATUS) FROM STATION 7 JUST DOWNSTREAM OF
~ THE IMPOUNDMENT ON KINGS RUN. NO FISH WERE COLLECTED FROM
UNNAMED RUN OR AT THE LOWER TWO STATIONS ON KINGS RUN
{STATIONS 5 AND 6), WHILE FISH WERE MOST ABUNDANT IN LITTLE
MCMAHON CREEK UPSTREAM OF THE CONFLUENCE WITH UNNAMED RUN
AND IN KINGS RUN ABOVE THE IMPOUNDMENT, STATIONS 1 AND 8,
RESPECTIVELY.

FOUR SPECIES OF FISH (REPRESENTING THREE FAMILIES) WERE
TAKEN DURING STREAM ELECTROFISHING: CREEK CHUB, BLACKNOSE
DACE (RHINICHTHYS ATRATULUS), WHITE SUCKER (CATOSTOMUS
COMMERSONI), AN APPARENT LEPOMIS HYBRID BETWEEN GREEN
SUNFISH (LEPOMIS CYANELLUS), AND PUMPKINSEED SUNFISH
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(LEPOMIS GIBBOSUS). OF THESE, CREEK CHUB WAS THE MOST
WIDESPREAD IN DISTRIBUTION WHILE SLIGHTLY HIGHER NUMBERS OF
LEPOMIS HYBRIDS WERE TAKEN OVERALL. A SINGLE WHITE SUCKER
WAS COLLECTED AT STATION 1, ON LITTLE MCMAHON CREEK UPSTREAM
FROM THE UNNAMED RUN CONFLUENCE.

G. CONCLUSIONS OF THE ENDANGERMENT ASSESSMENT

TABLE 5 SUMMARIZES THE RESULTS OF THE ENDANGERMENT
ASSESSMENT. THE RESULTS OF THE EA INDICATE THAT REMEDIATION
IS NEEDED AS CURRENT AND POTENTIAL FUTURE EXPOSURES POSE
HEALTH THREATS. CURRENT THREATS RESULT FROM INHALATION OF
FUGITIVE DUST AT THE SITE ALONG WITH INCIDENTAL INGESTION OF
AND DERMAL CONTACT WITH ON-SITE SOILS AT THE SITE. FUTUREUSE
CARCINOGENIC AND NONCARCINOGENIC THREATS MAY OCCUR FROM
DIRECT CONTACT WITH AND LONG~TERM INGESTION OF SURFACE

WATER, SOILS, AND GROUND WATER AS WELL AS INHALING VOCS

WHILE SHOWERING WITH CONTAMINATED WATER FROM THE SITE.

SITE RELATED IMPACTS ON THE LOCAL ENVIRONMENT WERE ASSESSED.
SURVEYS OF LARGER FAUNA SHOWED NO POTENTIALLY THREATENED,
RARE OR ENDANGERED SPECIES. A MACROINVERTEBRATE POPULATION
SURVEY AND FISH POPULATION SURVEY DOCUMENTED THAT THE SITE
WAS IMPACTING NEARBY STREAMS AND STREAM BEDS. WHERE
ORGANISMS WERE PRESENT AT ALL, COMMUNITIES WERE DOMINATED BY
POLLUTION-TOLERANT SPECIES. MONITORING DATA, HOWEVER, WAS
UNABLE TO DISTINGUISH BETWEEN IMPACTS ON THE ENVIRONMENT
POSED BY WASTE DISPOSAL PRACTICES AT THE SITE CR ACID MINE
DRAINAGE EMANATING FROM THE SITE.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM
THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE
ACTION SELECTED IN THIS RECORD OF DECISION, MAY PRESENT
IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH,
WELFARE AND THE ENVIRONMENT.

VII. DESCRIPTION OF ALTERNATIVES

ALTERNATIVES FOR THE REMEDIATION OF THE BUCKEYE RECLAMATION
LANDFILL SITE HAVE BEEN EVALUATED IN A FEASIBILITY STUDY (FS),
WHICH IS AVAILABLE FOR REVIEW BY THE PUBLIC AT THE ST.
CLAIRSVILLE PUBLIC LIBRARY AND AT THE NEFFS BRANCH OF THE MARTINS
FERRY PUBLIC LIBRARY. THE FEASIBILITY STUDY (FS) WAS CONDUCTED
TO IDENTIFY AND SCREEN TECHNOLOGIES AND ALTERNATIVES FOR
ADDRESSING THE CONTAMINATION PROBLEMS AT THE SITE (FEASIBILITY
STUDY, BUCKEYE RECLAMATION LANDFILL STEERING COMMITTEE, APRIL,
1991) ., THE ENDANGERMENT ASSESSMENT CONCLUDED THAT THREE
SIGNIFICANT EXPOSURE AND CONTAMINANT ROUTES EXIST FOR THE BUCKEYE
RECLAMATION SITE. THESE ROUTES ARE:
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* DERMAL CONTACT / INHALATION / INGESTION OF SURFACE
SOILS

*# MIGRATION QOF CONTAMINANTS FROM SURFACE AND
SUBSURFACE SOILS INTO GROUND WATER / SURFACE
WATER

*# TNGESTION OF CONTAMINATED GROUND WATER / SURFACE
WATER.

THE FOLLOWING MEDIA, THEREFORE PRESENT AN EXISTING OR POTENTIAL
FUTURE THREAT TO PUBLIC HEALTH AND THE ENVIRONMENT:

* SURFACE / SUBSURFACE SOILS
* GROUND WATER / SURFACE WATER

THE FEASTBILITY STUDY EVALUATES METHODS TO MEET REMEDIAL ACTION
GOALS WHICH, BASED UPON THE EA, ARE TO PROTECT PUBLIC HEALTH AND
THE ENVIRONMENT FROM CONTAMINANTS IN SCOILS AND SURFACE/GROUND
WATER. THIS CAN BE ACCOMPLISHED BY LIMITING DIRECT PHYSICAL
CONTACT WITH THE CONTAMINATED SOILS TO REDUCE THE THREAT OF
DERMAL CONTACT, INHALATION, AND INGESTION OF SOILS AND TO RESTORE
"HE SURFACE/GROUND WATER TO A USEFUL, LESS THREATENING STATE BY

~~«(EDUCING THE LEVELS OF THE CONTAMINANTS PRESENT. SITE
INVESTIGATIONS SHOW THAT MOST GROUND WATER ORIGINATING IN
AQUIFERS UNDER THE BUCKEYE RECLAMATION SITE MIGRATES LATERALLY
INTO THE COAL MINE REFUSE AND IS EVENTUALLY DISCHARGED AS
LEACHATE TO KINGS RUN. 1IN EFFECT, MOST SITE GROUNDWATER BECOMES
SURFACE WATER BEFORE IT LEAVES THE SITE. THEREFORE, GROUNDWATER
AND SURFACE WATER MAY BE TREATED UNDER A SINGLE REMEDIAL ACTION
OBJECTIVE.

THE INITIAL SCREENING INCLUDED FOUR ALTERNATIVES WHICH WERE
EVALUATED AGAINST EFFECTIVENESS, IMPLEMENTABILITY, AND COST.
THREE OF THE ORIGINAL FOUR ALTERNATIVES WERE EVALUATED IN DETAIL
IN THE FEASIBILITY STUDY, ALTERNATIVES 1,3 AND 4. ALTERNATIVE 2,
WHICH CONSISTED OF MONITORING AND INSTITUTIONAL CONTROLS, DID NOT
MEET REMEDIAL ACTION OBJECTIVES, THEREFORE IT WAS NOT CARRIED
THROUGH DETAILED ANALYSIS. ALTERNATIVE 1, THE NO-ACTION
LTERNATIVE, DOES NOT COMPLY WITH APPLICABLE AND RELEVANT OR
“-APPROPRIATE REQUIREMENTS (ARARS - PERTINENT ENVIRONMENTAL
REGULATIONS), HOWEVER IT IS RETAINED AS A STATUTORY REQUIREMENT
FOR BASELINE COMPARISON TO OTHER ALTERNATIVES. THE OTHER TWO
ALTERNATIVES EACH INCORPORATE TREATMENT OF LEACHATE AND GROUND
WATER AS A PORTION OF THE REMEDY. TWO METHODS OF LEACHATE
TREATMENT WERE EXAMINED; OPTION A - CHEMICAL TREATMENT AND OPTION
B - CONSTRUCTED WETLANDS FOR EACH OF THE REMAINING ALTERNATIVES.

UNDER OPTION A, A SURFACE LEACHATE SEEP AND GROUND WATER
UNDERDRAIN COLLECTION SYSTEM SHALL DISCHARGE INTO AN AERATION
POND WHERE AERATION OF CARBONATES AND BICARBONATES SHALL REDUCE
LIME REQUIREMENTS FOR PRECIPITATION AND ALSO REMOVE ANY VOLATILE
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ORGANIC COMPOUNDS PRESENT. WATER FROM THE AERATION BASIN WOULD
THEN BE TRANSFERRED TO A SETTLING BASIN THROUGH A CHANNEL, WHERE
A LIME SLURRY WOULD BE ADDED. THE SETTLING POND WOULD HAVE
SUFFICIENT RESIDENCE TIME TO ALLOW SETTLING OF THE METAL
HYDROXIDES, CALCIUM SULFATE FORMED FROM REACTION BETWEEN THE LIME
FEED AND SULFATES IN THE WATER, AND SUSPENDED TOTAL SOLIDS.
TREATED WATER FROM THE SETTLING POND WOULD DISCHARGE INTO LITTLE
MCMAHON CREEK THROUGH A RIPRAP-LINED CHANNEL.

UNDER OPTION B, THE SURFACE LEACHATE SEEP AND GROUND WATER
UNDERDRAIN SYSTEM WOULD DISCHARGE INTO A RIPRAP LINED CHANNEL AT
THE SOUTHERN END OF THE LANDFILL CAP WHICH WOULD IN TURN
DISCHARGE TO A CONSTRUCTED WETLANDS. THE CHANNEL WILL BE LINED
WITH LIMESTONE RIPRAP TO ASSIST IN PH ADJUSTMENT. THE WETLANDS
SIZE WILL BE FROM 9 - 18 ACRES. THE ENVISIONED DESIGN INCLUDES
CONSTRUCTION OF A MAXIMUM OF SIX CELLS, EACH APPROXIMATELY 3
ACRES IN SIZE. EACH CELL WOULD HAVE A 1 -~FOOT BASE OF COMPACTED
CLAY, A GEOMEMBRANE, SAND, CRUSHED LIMESTONE, AND ONE FOOT OF
SPENT MUSHROOM COMPOST OR OTHER SUITABLE SUBSTRATE WHICH WILL BE
SEEDED OR MULCHED TO ESTABLISH CATTAILS AND OTHER WETLAND
VEGETATION. FLOW PATHS WOULD BE ESTABLISHED USING HAY BALES TO
MAXIMIZE THE EFFECTIVE RETENTION TIME AND AVOID CHANNELIZATION OR
SHORT-CIRCUITING OF THE CELLS. BACTERIA DRIVEN CHEMICAL
REACTIONS IN THE WETLANDS WILL CAUSE IRON AND OTHER METALS AND
CHEMICALS OF CONCERN TO DROP OUT OF SOLUTION AND LOWER THE
ACIDITY OF THE WATER. THIS IS ACCOMPLISHED BY CREATING A SULFATE
REDUCING ENVIRONMENT. SINCE THE LEACHATE HAS A HIGH
CONCENTRATION OF SULFATE, GENERATION OF SULFIDE IN AN ANAEROBIC
ENVIRONMENT IS ASSURED. UNDER THESE CONDITIONS, IRON SULFIDE
(FES) PRECIPITATION SHOULD ALSO REMOVE ARSENIC AS AN ARSENIDE.

WITH THE RISE IN PH TCO ABOVE &, ALUMINUM HYDROXIDE (Al1(OH) ((3))) WILL

PRECIPITATE AND THIS WILL ALSO POSITIVELY AFFECT THE REMOVAL OF
BERYLLIUM EITHER AS AN HYDROXIDE OR AN ADSORBED SPECIES. TREATED
WATER FROM THE CONSTRUCTED WETLAND TREATMENT SYSTEM WOULD BE
DISCHARGED TO LITTLE MCMAHON CREEK.

WETLANDS TREATMENT OF A MIXTURE OF LANDFILL LEACHATE, ACID MINE
DRAINAGE AND GROUND WATER IS AN INNOVATIVE TECHNOLOGY.
TREATABILITY STUDIES ARE BEING PERFORMED TO ASSESS THE
EFFECTIVENESS OF THE WETLANDS TREATMENT METHOD. THE OBJECT OF
THE TREATABILITY STUDIES IS8 TO DETERMINE IF LEVELS OQF
CONTAMINANTS OF CONCERN, MAINLY METALS, CAN BE LOWERED TO MEET
DISCHARGE LIMITS.

ALL ALTERNATIVES ARE SUMMARIZED BELOW:
ALTERNATIVE 1 -~ NO ACTION

ESTIMATED CAPITAL COST: $ o
ESTIMATED PRESENT WORTH: $ 0

PAGE 17
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ESTIMATED ANNUAL O&M COST: $ 0
ESTIMATED TIME TO IMPLEMENT NONE

THE NO ACTION ALTERNATIVE IS A NO COST ALTERNATIVE THAT IS
REQUIRED TO BE RETAINED THROUGH THE DETAILED ANALYSIS OF
ALTERNATIVES STAGE BY THE NATIONAL CONTINGENCY PLAN (NCP).
UNDER A NO ACTION ALTERNATIVE, NO REMEDIATION OR MAINTENANCE
OF THE SITE WOULD BE PERFORMED WHATSOEVER. THE SITE WOULD
REMAIN IN ITS CURRENT STATE. THE NO ACTION ALTERNATIVE CAN
THEREFORE BE USED AS A BASELINE FOR COMPARISON TO THE OTHER
ALTERNATIVES DEVELOPED.

ALTERNATIVE 3A - FULLY RCRA COMPLIANT, SUBTITLE C CAP WITH
CHEMICAL TREATMENT

ESTIMATED CAPITAL COSTS: $184,745,000
ESTIMATED PRESENT WORTH COST: $196,913,000
ESTIMATED ANNUAL O&M COST: $ 834,000
ESTIMATED TIME TO IMPLEMENT: 30 MONTHS

ALTERNATIVE 3A INVOLVES THE FOLLOWING MAJOR COMPONENTS:

RCRA COMPLIANT, HAZARDOUS WASTE CAP

INSTITUTIONAL CONTROLS

FENCING

GROUND WATER COLLECTION

SURFACE LEACHATE SEEP COLLECTION

GRCUND WATER MONITORING

SURFACE LEACHATE SEEP MONITORING

MONITORING OF KINGS RUN

LEACHATE/GROUND WATER TREATMENT BY NEUTRALIZATION/
PRECIPITATION {OPTION A)

* %k # ¥ % ¥ ¥ ¥

ALTERNATIVE 3A UTILIZES A FULL RCRA CAP TO CONTAIN THE
ENTIRE SITE. THE CAP WILL ELIMINATE DIRECT CONTACT WITH
CONTAMINATED SOILS, REDUCE INFILTRATION OF RAINWATER, AND
MINIMIZE THE FORMATION OF ACID MINE AND LEACHATE DRAINAGE.
A RCRA CAP CONSISTS OF THE FOLLOWING LAYERS, FROM BOTTOM TO
~— TOP: A GRADING LAYER, A MINIMUM OF TWO FEET OF RELATIVELY
IMPERMEABLE CLAY COVERED WITH A GEOMEMBRANE (RUBBERIZED
SHEET), AT LEAST ONE FOOT OF SAND, AND TWO FEET OF SOIL FOR
ESTABLISHING VEGETATION. SIOPES FOR A FULL RCRA CAP MUST BE
2% TO 5%. THE SILOPE REQUIREMENTS WOULD RESULT IN KINGS RUN
BEING CULVERTED UNDER FILL MATERIALS. ALTERNATIVE 3A USES
THE CHEMICAL TREATMENT SYSTEM TO TREAT LEACHATE AND GROUND
WATER COLLECTED IN THE UNDERDRAIN COLLECTION SYSTEM. THIS
ALTERNATIVE ALSO INCLUDES INSTITUTIONAL CONTROLS ON WHAT THE
PROPERTY MAY BE USED FOR IN THE FUTURE, INSTALLING A FENCE
AROUND THE SITE, AND PERIODIC SAMPLING OF GROUND WATER TO
MONITOR CONTAMINANT MIGRATION.
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ALTERNATIVE 3B - FULLY RCRA COMPLIANT CAP WITH WETLANDS
TREATMENT

ESTIMATED CAPITAL COST: $191,227,000
ESTIMATED PRESENT WORTH: $193,084,000
ESTIMATED ANNUAL O&M COST: $ 153,000
ESTIMATED TIME TO IMPLEMENT 30 MONTHS

THE MAJOR COMPONENTS OF ALTERNATIVE 3B ARE:

RCRA COMPLIANT HAZARDOUS WASTE CAP
INSTITUTIONAL CONTROLS

FENCING

GROUND WATER COLLECTION

SURFACE LEACHATE SEEP COLLECTION

GROUND WATER MONITORING

SURFACE LEACHATE SEEP MONITORING

MONITORING OF KINGS RUN

LEACHATE/GROUND WATER TREATMENT BY CONSTRUCTED
WETLANDS (OPTION B)

% % % ¥ % ¥ % X% *

ALTERNATIVE 3B UTILIZES THE SAME TYPE OF RCRA COVER SYSTEM
AND UNDERDRAIN COLLECTION SYSTEM AS 3A ABOVE, EXCEPT
ALTERNATIVE 3B USES CONSTRUCTED WETLANDS TO TREAT THE
COLLECTED LEACHATE AND GROUND WATER. ALL OTHER COMPONENTS
ARE THE SAME AS 3A.

ALTERNATIVE 4A - SOLID WASTE (STANDARD) LANDFILL CAP WITH
CHEMICAL TREATMENT

ESTIMATED CAPITAL COST: $ 40,447,000
ESTIMATED PRESENT WORTH: $ 52,492,000
ESTIMATED ANNUAL O&M COST: $ 780,000
ESTIMATED TIME TO IMPLEMENT 18 MONTHS

THE MAJOR COMPONENTS OF ALTERNATIVE 4A ARE:

SOLID WASTE LANDFILL CAP ~
INSTITUTIONAL CONTROLS

FENCING

GROUND WATER COLLECTION

SURFACE LEACHATE SEEP COLLECTION

GROUND WATER MONITORING

SURFACE LEACHATE SEEP MONITORING

MONITORING OF KINGS RUN

LEACHATE/GROUND WATER TREATMENT BY NEUTRALIZATION/

PRECIPITATION (OPTION A)

* % ¥ ¥ ¥ ¥ ¥ ¥ ¥

THIS ALTERNATIVE CONSISTS OF A SOLID WASTE LANDFILL CAP
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WHICH SHOULD HAVE A FINAL SIOPE OF 5% TC 25%. ©OHIO SOLID
WASTE REGULATIONS FOR CLOSURE OF A SOLID WASTE LANDFILL WERE
USED TO DEVELCP THIS ALTERNATIVE. A SOLID WASTE CAP
CONSISTS OF TWO FEET OF IMPERMEABLE CLAY, A ONE FOOT MINIMUM
DRAINAGE LAYER OF SAND, AND A VEGETATED TOP LAYER WITH A
MINIMUM THICKNESS CF TWQC FEET. KINGS RUN WILL REMAIN IN
PLACE AND THE WESTERN BANK WILL BE LINED WITH RIPRAP TO
CONTROL EROSION. A LEACHATE AND GROUND WATER COLLECTION
SYSTEM WILL BE INSTALLED TO INTERCEPT ACID MINE DRAINAGE
(AMD) AND LEACHATE FROM THE LANDFILLED AREAS AND CHANNEL IT
TO THE TREATMENT SYSTEM. THE AMD AND LEACHATE WILL BE
TREATED WITH HYDRATED LIME IN THE TREATMENT SYSTEM. ALSO
INCLUDED IN THIS OPTION ARE INSTITUTIONAL CONTROLS ON FUTURE
PROPERTY USE, INSTALLING OF A FENCE AROUND THE SITE, AND
GROUND WATER MONITORING FOR CONTAMINANT MIGRATION.

ALTERNATIVE 4B - SOLID WASTE (STANDARD) LANDFILL CAP WITH
WETLANDS TREATMENT

ESTIMATED CAPITAL COST: $ 46,923,000
ESTIMATED PRESENT WORTH: $ 48,663,000
~ ESTIMATED ANNUAL O&M COST: $ 99,000
ESTIMATED TIME TO IMPLEMENT 18 MONTHS

THE MAJOR COMPONENTS OF ALTERNATIVE 4B ARE:

SOLID WASTE LANDFILL CAP

INSTITUTIONAL CONTROLS

FENCING

GROUND WATER COLLECTION

SURFACE LEACHATE SEEP COLLECTION

GROUND WATER MONITORING

SURFACE LEACHATE SEEP MONITORING

MONITORING OF KINGS RUN

LEACHATE/GROUND WATER TREATMENT BY CONSTRUCTED
WETLANDS (OPTION B)

% ok k% Nk O * *

ALTERNATIVE 4B IS THE SAME AS 4A EXCEPT AMD, LEACHATE AND
N GROUND WATER COLLECTED BY THE UNDERDRAIN SYSTEM WILL BE
TREATED BY THE CONSTRUCTED WETLANDS. ALL OTHER COMPONENTS
ARE SIMILAR.

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THE REMEDIAL ALTERNATIVES DEVELOPED DURING THE FEASIBILITY STUDY
WERE EVALUATED BY THE U.S. EPA USING THE FOLLOWING NINE CRITERIA.
THE ADVANTAGES AND DISADVANTAGES OF EACH ALTERNATIVE WERE THEN
COMPARED TO DETERMINE WHICH ALTERNATIVE PROVIDED THE BEST BALANCE
AMONG THESE NINE CRITERIA. THESE CRITERIA ARE SET FORTH IN THE
NATIONAL CONTINGENCY PLAN, 40 CFR PART 300.430.
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1. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
ADDRESSES WHETHER OR NOT A REMEDY PROVIDES ADEQUATE
PROTECTION, AND DESCRIBES HOW RISKS ARE ELIMINATED, REDUCED
OR CONTRCLLED THROUGH TREATMENT, ENGINEERING CONTROLS, OR
INSTITUTIONAL CONTROLS.

2. COMPLIANCE WITH ARARS ADDRESSES WHETHER OR NOT A REMEDY
WILL MEET ALL OF THE APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) OF OTHER ENVIRONMENTAL STATUTES AND/OR
PROVIDE GROUNDS FOR INVOKING A WAIVER.

3. LONG-TERM EFFECTIVENESS AND PERMANENCE REFERS TO THE
ABILITY OF A REMEDY TO MAINTAIN RELIABLE PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT OVER TIME ONCE CLEANUP GOALS HAVE
BEEN MET.

4. REDUCTION OF TOXICITY, MOBILITY, OR VOLUME IS THE
ANTICIPATED PERFORMANCE OF THE TREATMENT TECHNOLOGIES A
REMEDY MAY EMPIOY.

5. SHORT-TERM EFFECTIVENESS INVOLVES THE PERIOD OF TIME
NEEDED TC ACHIEVE PROTECTION AND ANY ADVERSE IMPACTS ON
HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE POSED DURING
THE CONSTRUCTION AND IMPLEMENTATION PERIOD UNTII CLEANUP
GOALS ARE ACHIEVED.

6. IMPLEMENTABILITY IS THE TECHNICAL AND ADMINISTRATIVE
FEASIBILITY OF A REMEDY, INCLUDING THE AVAILABILITY OF GOODS
AND SERVICES NEEDED TO IMPLEMENT THE CHOSEN SOLUTION.

7. COST INCLUDES CAPITAL AND OPERATION AND MAINTENANCE COSTS.

8. STATE AGENCY ACCEPTANCE INCLUDES WHETHER, BASED ON ITS
REVIEW OF THE RI/FS AND PROPOSED PLAN, THE STATE AGENCY
(OEPA) CONCURS, OPPOSES, OR HAS NO COMMENT ON THE PREFERRED
ALTERNATIVE.

9. COMMUNITY ACCEPTANCE WILL BE ASSESSED IN THE RECORD OF
DECISION FOLLOWING A REVIEW OF THE PUBLIC COMMENTS RECEIVED
ON THE RI/FS REPORT AND THE PROPOSED PLAN.

EACH ALTERNATIVE WAS EVALUATED AGAINST THESE NINE CRITERIA. THE
SELECTED ALTERNATIVE IS ALTERNATIVE 4B, A STANDARD, OR SOLID
WASTE LANDFILL CAP, WITH WETLANDS TREATMENT OF COLLECTED
LEACHATE, ACID MINE DRAINAGE AND GROUND WATER. A DISCUSSION OF
HOW THE ALTERNATIVES COMPARE TO EACH OTHER BASED UPON THESE
CRITERIA FOLLOWS. ‘ ‘

CRITERION 1. OVERALL PROTECTION OF HUMAN HEALTH AND THE
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ENVIRONMENT

ALL OF THE REMEDIAL ALTERNATIVES CONSIDERED FOR THE SITE,
EXCEPT FOR THE NO ACTION ALTERNATIVE AND THE INSTITUTIONAL
CONTROLS ALTERNATIVE, ARE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT. THIS PROTECTION IS ACHIEVED BY ELIMINATING,
REDUCING OR CONTROLLING RISKS THROQUGH COMBINATIONS OQF
TREATMENT, ENGINEERING CONTROLS AND INSTITUTIONAL CONTROLS.
AS THE NO-ACTION ALTERNATIVE AND ALTERNATIVE 2, THE
INSTITUTIONAL CONTROLS ALTERNATIVE, DO NOT PROVIDE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, THEY ARE NOT
ELIGIBLE FOR SELECTION AND SHALL NOT BE DISCUSSED FURTHER IN
THIS DOCUMENT.

ALTERNATIVES 3 AND 4 WOULD PROVIDE PROTECTION TO TRESPASSERS
ON SITE BECAUSE THE LANDFILL CAPS WOULD COVER CONTAMINATED
SOILS THUS ELIMINATING EXPOSURE TO THE SOILS. COLLECTION OF
LANDFILL LEACHATE, GROUND WATER AND ACID MINE DRAINAGE WOULD
ELIMINATE UNCONTROLLED RELEASES OF CONTAMINANTS TO THE
ENVIRONMENT, THEREBY MINIMIZING THE CHANCE OF EXPOSURE.
TREATMENT OF THE LEACHATE, GROUNDWATER, AND ACID MINE
DRAINAGE WILL CONVERT CONTAMINANTS IN THESE LIQUIDS TO MORE
STABLE FORMS AND REMOVE THE CONTAMINANTS FROM SOLUTION,.

CRITERION 2. COMPLIANCE WITH APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARS)

SECTION 121 (D) OF SARA REQUIRES THAT REMEDIAL ACTIONS MEET
LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS) OF OTHER ENVIRONMENTAL LAWS. THESE LAWS MAY
INCLUDE: THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA),
THE CLEAN WATER ACT (CWA), THE CLEAN AIR ACT (CAA), THE SAFE
DRINKING WATER ACT (SDWA), AND ANY STATE LAW WHICH HAS MORE
STRINGENT REQUIREMENTS THAN THE CORRESPONDING FEDERAL LAW.
' LEGALLY APPLICABLE’ REQUIREMENTS ARE THOSE CLEANUP
STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTIVE
ENVIRONMENTAL PROTECTION REQUIREMENTS, CRITERIA OR
LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE LAW THAT

~ SPECIFICALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT,
CONTAMINANT, REMEDIAL ACTION, LOCATION, OR OTHER
CIRCUMSTANCES AT A CERCLA SITE. ‘RELEVANT AND APPROPRIATE’
REQUIREMENTS ARE THOSE REQUIREMENTS THAT, WHILE NOT LEGALLY
APPLICABLE TO THE REMEDIAL ACTION, ADDRESS PROBLEMS OR
SITUATIONS SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT THE
SITE THAT THEIR APPLICATION IS WELL SUITED TO THE REMEDIAL
ACTION.

NON-PROMULGATED ADVISORIES OR GUIDANCE DOCUMENTS ISSUED BY
FEDERAL OR STATE GOVERNMENTS DO NOT HAVE THE STATUS OF
ARARS; HOWEVER, WHERE NO APPLICABLE OR RELEVANT AND
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APPROPRIATE REQUIREMENTS EXIST, OR FOR SOME REASON MAY NOT
BE SUFFICIENTLY PROTECTIVE, NON-PROMULGATED ADVISORIES OR
GUIDANCE DOCUMENTS MAY BE CONSIDERED IN DETERMINING THE
NECESSARY LEVEL OF CLEAN UP FOR PROTECTIQON OF HUMAN HEALTH
AND THE ENVIRONMENT.

SEVERAL SPECIFIC ARARS ARE DISCUSSED BELOW.

A) RESOURCE CONSERVATION AND RECOVERY ACT (RCRA). RCRA
CHARACTERISTIC WASTES (CORROSIVE; D002 AND EP TOXIC) WERE
DISPOSED IN A LIMITED PORTION OF THE BUCKEYE RECLAMATION
LANDFILL (BRL) SITE, PRIOR TO 1980. U.S. EPA IS
IMPLEMENTING A WAIVER OF RCRA LANDFILL CLOSURE REQUIREMENTS
PURSUANT TO CERCLA SECTION 121(D) (4) (C) AND (D) AND 40 CFR
300.430(F) (1) (II) (C), DUE TO THE STEEPNESS OF THE SLOPES
PRESENT AT THE BRL SITE. SECTIONS 121(D) (4)(C) PROVIDE U.S.
EPA AUTHORITY TO WAIVE A REQUIREMENT WHEN ‘COMPLIANCE WITH
SUCH REQUIREMENT IS TECHNICALLY IMPRACTICABLE FROM AN
ENGINEERING PERSPECTIVE’. SLOPE REQUIREMENTS FOR THE
SUBTITLE C CAP CANNOT BE REASONABLY IMPLEMENTED AT THIS SITE
BECAUSE FILLING THE VALLEY WOULD BE REQUIRED AND KINGS RUN
WOULD BE DIVERTED THROUGH PIPES UNDER THE CAP. INASMUCH AS
THE SUBTITLE C CAP IS TECHNICALLY IMPRACTICABLE, FROM BOTH
AN ENGINEERING AND RELIABILITY PERSPECTIVE, A WAIVER OF THE
RCRA CLOSURE REQUIREMENTS PURSUANT TO CERCLA 121(D) (4) (D) IS
ALSO JUSTIFIED. THIS SECTION PROVIDES U.$. EPA AUTHORITY TO
WAIVE A REQUIREMENT WHEN ‘THE ALTERNATIVE WILL ATTAIN A
STANDARD OF PERFORMANCE THAT IS EQUIVALENT TO THAT REQUIRED
UNDER THE OTHERWISE APPLICABLE STANDARD, REQUIREMENT, OR
LIMITATION THROUGH USE OF ANOTHER METHOD OR APPROACH’. A
SUBTITLE C CAP AT THE BRL SITE IS TECHNICALLY IMPRACTICABLE
AND A SOLID WASTE CAP WILL ATTAIN A STANDARD OF PERFORMANCE
EQUIVALENT TO OR GREATER THAN RCRA CAP REQUIREMENTS FOR THE
FOLLOWING REASONS:

1) THE STEEP SLOPES OF THE AREA TO BE CAPPED AT THE
BUCKEYE RECLAMATION LANDFILL WILL HAVE TO BE
REDUCED SIGNIFICANTLY (TO 2-5%) IN ORDER TO
CONSTRUCT THE RCRA CAP. IF IT IS NOT POSSIBLE TO
DECREASE THE SLOPES TO THIS LEVEL, COVER MATERIALS
PLACED OVER THE SYNTHETIC LINER, WHICH IS REQUIRED
FOR A RCRA CAP, MAY BECOME UNSTABLE WHEN SATURATED
AND CONTRIBUTE TO SYNTHETIC LINER FAILURE AND
POSSIBLE SUBSEQUENT CAP FAILURE. SINCE THE SOLID
WASTE CAP CAN BE IMPLEMENTED OVER STEEPER SLOPES
(5-25%) AND DOES NOT REQUIRE SUCH LINERS, THE
LIKELIHOOD OF A SOLID WASTE CAP FAILURE AT THIS
SITE IS SIGNIFICANTLY DECREASED. THEREFORE, THE
SOLID WASTE CAP REQUIREMENTS ARE LIKELY TC RESULT
IN TMPROVED PERFORMANCE OF THE REMEDIAL ACTION.
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2) IMPLEMENTATION OF THE RCRA CAP WILL REQUIRE
EXCAVATION OF LARGE VOLUMES OF WASTE MATERIAL IN
OCRDER TO MEET RCRA SLOPE REQUIREMENTS. THE
EXCAVATION OF WASTE WILL INCREASE THE LIKELIHOOD
OF HUMAN EXPOSURE TO HAZARDOUS SUBSTANCES. SINCE
THE SOLID WASTE CAP CAN BE IMPLEMENTED OVER
STEEPER SLOPES, A MUCH LOWER VOLUME OF WASTE WILL
HAVE TO BE EXCAVATED DURING REMEDIAL CONSTRUCTION.
THUS, IMPLEMENTATION OF THE SOLID WASTE CAP WILL
ACHIEVE ENHANCED PERFORMANCE FROM THE PERSPECTIVE
OF OVERALL CONTROL OF RISK.

3) IMPLEMENTATION OF THE RCRA CAP WILL REQUIRE
CULVERTING KINGS RUN UNDER THE CAP. ALLOWING
WATER TO FLOW UNDER THE CAP WILL INCREASE THE
POTENTIAL FOR INFILTRATION OF SUCH WATER INTO THE
CAPPED WASTE MATERIAL (POTENTIALLY INCREASING THE
AMOUNT OF GROUND WATER CONTAMINATION AND LEACHATE
PRODUCTION). HOWEVER, THE SOLID WASTE CAP CAN BE
IMPLEMENTED WITHOUT CULVERTING KINGS RUN.
THEREFORE, THE SOLID WASTE CAP WILL DECREASE THE
POTENTIAL FOR INCREASED INFILTRATION, CONTAMINANT
MIGRATION, AND LEACHATE PRODUCTION FROM THE
CULVERTED STREAM.

B) OHIO ADMINISTRATIVE CODE (OAC) 3745-27-11, FINAL CLOSURE
OF SANITARY LANDFILL FACILITIES. THE SELECTED REMEDY WILL
MEET OR EXCEED THE REQUIREMENTS OF THIS RULE BY INSTALLING
THE SPECIFIED CAP AND SURFACE WATER DIVERSION CONTROLS. THE
CAP SHALL BE INSTALLED OVER ALL AREAS WHERE WASTE DISPOSAL
OCCURRED AND UP GRADIENT AREAS WHICH COULD ACT AS RECHARGE
ZONES TO SITE GROUND WATERS. THE IMPERMEABLE LAYER OF THE
CAP MUST NOT EXCEED 1X10((-7)) CM/SEC. PERMEABILITY AND THE
LAYERS MUST MEET THE MINIMUM THICKNESS REQUIREMENTS.

C) OAC 3745-27-10, GROUND WATER MONITORING PROGRAM. THE
SELECTED REMEDY INCLUDES A GROUND WATER MONITORING PROGRAM

~— WHICH WILL ASSURE NO CONTAMINANTS ARE LEAVING THE SITE.
POINTS OF GROUND WATER COMPLIANCE ARE CONSIDERED TO BE THE
LANDFILL BOUNDARIES.

D) OAC 3745-27-14, POST CLOSURE CARE OF SANITARY LANDFILL
FACILITIES. POST CLOSURE CARE WILL CONTINUE FOR A MINIMUM
OF 30 YEARS AFTER THE CLOSURE DATE. POST CLOSURE CARE
INVOLVES LEACHATE COLLECTION AND MANAGEMENT, SURFACE WATER
MANAGEMENT, GROUND WATER MONITORING, REGULAR INSPECTIONS OF
THE CAP FOR EROSION, SUBSIDENCE, AND/OR SETTLEMENT, AND
PERIODIC MAINTENANCE SUCH AS REPAIR OF ANY EROSION DAMAGE TO
THE CAP OR ANY OF THE DRAINAGE CHANNELS FROM SURFACE WATER

Il
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RUNOFF.

E) OHIO REVISED CODE (ORC) CHAPTER 6111, WATER POLLUTION
CONTROL LAW. TREATMENT OF THE COLLECTED LEACHATE AND GROUND
WATER WILL RESTORE THE QUALITY OF WATERS LEAVING THE SITE IN
ACCORDANCE WITH THIS LAW.

F) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES).
THE TREATMENT SYSTEM IS EXPECTED TO BE LOCATED ON-SITE, OR
IN NEAR PROXIMITY TO THE SITE. CONSEQUENTLY, THE
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ADMINISTRATIVE REQUIREMENTS OF AN NPDES PERMIT AND PERMITTO-INSTALL

NEED NOT BE MET. HOWEVER, SUBSTANTIVE

REQUIREMENTS SUCH AS DESIGN STANDARDS AND EFFLUENT DISCHARGE
LIMITS MUST BE ADHERED TO. INTERIM LIMITS FOR THE WETLANDS
DISCHARGE HAVE BEEN CALCULATED BASED ON WATER QUALITY
STANDARDS (SEE ATTACHMENT A). THESE LIMITS MAY BE MADE MORE
STRINGENT BASED UPON THE PERFORMANCE OF THE WETLANDS SYSTEM.
SHOULD THE TREATMENT SYSTEM BE LOCATED OFF-SITE, THE FULL
NPDES PERMIT AND PTI WILL BE REQUIRED.

G) ANY SLUDGE GENERATED BY THE CHEMICAL/PHYSICAL TREATMENT
SYSTEM OR THE WETLANDS TREATMENT SYSTEM, WHETHER THE SYSTEM
1S LOCATED ON-SITE OR OFF-SITE, WILL NEED TO BE EVALUATED
PURSUANT TO OAC 3745-52-11 AS A POTENTIAL HAZARDQUS WASTE.

CRITERION 3. LONG-TERM EFFECTIVENESS AND PERMANENCE

CAPPING IS A RELIABLE TECHNOLOGY FOR ISOLATING CONTAMINATION
FROM THE SURFACE ENVIRONMENT AND MINIMIZING INFILTRATION OF
PRECIPITATION. WITH INFILTRATION MINIMIZED, LEACHATE
GENERATION SHOULD BE MINIMIZED. THE RCRA MULTI-LAYER CAP
WILL REQUIRE MORE INVOLVED INSPECTION AND MAINTENANCE TO
ASSURE LONG-TERM PERFORMANCE. THE RCRA CAP WOQULD ALSO COVER
A PORTION OF KINGS RUN, BECAUSE OF THE SLOPE REQUIREMENTS.
KINGS RUN WOULD THEN BE CHANNELED THROUGH CULVERTS UNDER THE
CAP. THIS WOULD RESULT IN LOSS OF SOME SURFACE WATER
WILDLIFE HABITAT AND INVOLVE COMPLICATED INSPECTION AND
MAINTENANCE OF THE CULVERTS. WETLANDS TREATMENT OF THE
COLLECTED LEACHATE/GROUNDWATER SHOULD PROVE MORE EFFECTIVE
OVER THE ICNG TERM BECAUSE, ONCE ESTABLISHED, THE WETLANDS
SHOULD BE A SELF CONTAINED SYSTEM. BACTERIA IN THE
ANAEROBIC SUBSTRATE SHOULD REPRODUCE, FEEDING ON THE INFLOW
OF SULFATE-RICH LEACHATE. WITH THE SITE CAPPED AND LEACHATE
GENERATION FROM THE SITE DECREASING, REQUIRED CAPACITY FOR
THE WETLANDS TREATMENT SHOULD ALSO DECREASE. IN EFFECT,
LONG-TERM EFFECTIVENESS OF THE WETLANDS TREATMENT SHOULD
INCREASE WITH TIME. ANY COMBINATION OF THE ABOVE
ALTERNATIVES WILL INCREASE WATER QUALITY IN THE AREA OF THE
SITE, WHICH WILL BENEFIT SURFACE WATER WILDLIFE HABITATS.
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CRITERION 4. REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH
TREATMENT

ALTERNATIVES 3 AND 4 WILL BOTH INCLUDE TREATMENT OF
COLLECTED LEACHATE/GROUND WATER. EITHER OF THE TWO
TREATMENT OPTIONS WILL REDUCE THE MOBILITY OF THE
CONTAMINANTS OF CONCERN BY CONVERTING THE COMPOQUNDS TO A
MORE CHEMICALLY STABLE SPECIES. BY PHYSICALLY ELIMINATING
DISCHARGES TO KINGS RUN WITH THE LEACHATE/GROUND WATER
COLLECTION SYSTEM, THE TOTAL VOLUME OF CONTAMINATED WATERS
WILL BE GREATLY DECREASED. CAPPING THE SITE WILL MINIMIZE
LEACHATE GENERATION AS WATER-BEARING ZONES UNDER THE SITE
DEWATER.

OPTIONS FOR TREATING WASTE PIT SOILS, INCLUDING INCINERATION

AND SOLIDIFICATION/STABILIZATION, WERE EVALUATED IN THE
FEASIBILITY STUDY. BOTH TREATMENT OPTIONS WERE ELIMINATED
DURING THE PHASE TWO SCREENING PROCESS DUE TO THE TYPES OF

CONTAMINANTS WHICH ARE PRESENT IN THE SOILS, DIFFICULTIES IN

IMPLEMENTING THE TREATMENTS, SHORT-TERM HEALTH RISKS
INVOLVED IN DIGGING UP THE CONTAMINATED SOILS AND THE HIGH

- COST VERSUS LITTLE OVERALL ENVIRONMENTAL BENEFIT OF
TREATMENT. INCINERATION EFFECTIVELY DESTROYS ORGANIC
CONTAMINANTS BUT LEAVES METALS IN THE ASH, WHICH WOULD
REQUIRE FURTHER TREATMENT BEFORE DISPOSAL. SOLIDIFICATION/
STABILIZATION WOULD IMMOBILIZE THE METAL CONTAMINANTS BUT
MAY NOT ADDRESS THE ORGANIC CONTAMINANTS. BASED ON THE
ABOVE FACTORS, THE AGENCY DETERMINED THAT TREATMENT OF THE
WASTE PIT SOQILS WOULD NOT BE PART OF THE REMEDY FOR THE BRL
SITE.

CRITERION 5. SHORT-TERM EFFECTIVENESS

THE STANDARD OR SOLID WASTE LANDFILL CAP PROPOSED IN
ALTERNATIVE 4 REQUIRES FAR LESS EARTH MOVING ACTIVITIES
(APPROXIMATELY 1.3 MILLION CUBIC YARDS) AND AN ESTIMATED 18
MONTHS FOR CONSTRUCTION. ALTERNATIVE 3, THE RCRA CAP,
INVOLVES EXTENSIVE EARTH MOVING ACTIVITIES (APPROXIMATELY 11
N MILLION CUBIC YARDS) AND AN ESTIMATED 30 MONTHS FOR
CONSTRUCTION BECAUSE OF THE 2% TO 5% SLOPE REQUIREMENT.
EACH OF THE CAP TYPES WILL LIKELY USE SOME CUT AND FILL OF
LANDFILLED AREAS TO MEET SILOPE REQUIREMENTS, HOWEVER, THE
STANDARD CAP REQUIRES LESS EXCAVATION AND TIME, DECREASING
THE AMOUNT OF EXPOSURE TO CONTAMINATED SOILS. INSTALLATION
OF THE RCRA CAP WOULD COVER THE NORTHERN PORTIONS OF KINGS
RUN, THEREFORE NECESSITATING CULVERTING THOSE PORTIONS OF

THE STREAM. THIS WOULD REQUIRE MORE EXTENSIVE SURFACE WATER

RUNOCFF MANAGEMENT BECAUSE SURFACE RUNOFF WOULD NEED TO BE
ROUTED TO THE SOUTHERN PORTIONS OF KINGS RUN WHERE IT IS NOT
CULVERTED. THE IMPLEMENTATION OF THE PREFERRED ALTERNATIVE
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UTILIZING THE LEACHATE/GROUND WATER COLLECTION WITH EITHER
WATER TREATMENT OPTION A OR B IS NOT EXPECTED TO HAVE A
SIGNIFICANT DETRIMENTAL IMPACT ON THE ENVIRONMENT. IT
SHOULD PRODUCE AN IMMEDIATE ENVIRONMENTAL BENEFIT BY
SIGNIFICANTLY REDUCING OR ELIMINATING THE QUANTITY AND
CONCENTRATION OF THE CONTAMINATED WASTE/LEACHATE THAT IS
CURRENTLY BEING RELEASED TO LOCAL SURFACE WATERS.

CRITERION 6. IMPLEMENTABILITY

EACH OF THE ALTERNATIVES CONSIDERED IS IMPLEMENTABLE. THE
TECHNOLOGIES OF EXCAVATION AND CAPPING HAVE BEEN WELL
PROVEN, AND HAVE BEEN EXTENSIVELY PRACTICED ON HAZARDOUS
WASTE SITES IN THE PAST. ALTERNATIVE 4 IS MORE READILY
IMPLEMENTABLE BECAUSE LESS CULVERTING AND DIVERTING OF
STREAMS IS INVOLVED AND LESS EARTH/WASTE MOVEMENT WILL BE
NECESSARY. THE PROPOSED GROUND WATER AND SURFACE LEACHATE
SEEP COLLECTION TECHNOLOGIES ARE READILY IMPLEMENTABLE AT
THE BRL SITE. IMPLEMENTATION OF THE GROUND WATER AND
SURFACE LEACHATE SEEP TREATMENT BY PRECIPITATION/
NEUTRALIZATION CAN ALSO BE READILY IMPLEMENTABLE.
SUFFICIENT AREA IS AVAILABLE FOR THE CONSTRUCTIOCN OF THIS
OPTION. AS WETLANDS TREATMENT REQUIRES MORE SPACE
(APPROXIMATELY 9-18 ACRES), SITE TOPOGRAPHY NEEDS TO BE
CAREFULLY EVALUATED DURING THE REMEDIAL DESIGN PHASE. A
TREATABILITY STUDY IS CURRENTLY BEING CONDUCTED TO EVALUATE
THE EFFECTIVENESS OF THE WETLANDS TREATMENT FOR REMOVAL OF
THE CONTAMINANTS OF CONCERN.

IMPLEMENTATION OF ALTERNATIVE 3 WOULD BE EXPECTED TO TAKE A
MINIMUM OF 30 MONTHS WHEREAS ALTERNATIVE 4 WOULD TAKE 18
MONTHS. CONSTRUCTION SCHEDULES COULD BE DELAYED BASED ON
WEATHER CONDITIONS AS WELL AS CONSTRUCTION-RELATED FACTORS.

CRITERION 7. COST

ALTERNATIVE 4 COSTS ARE ESTIMATED TO RANGE FROM $52,492,000
TO $48,663,000, WITH OPTION A OR B, RESPECTIVELY.

ALTERNATIVE 4B IS THE LEAST EXPENSIVE REMEDY WHICH IS v’
PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND MEETS °
ARARS. THE COST OF ALTERNATIVE 3 RANGES FROM $196,913,000
TO $193,084,000 WITH TREATMENT OPTION A OR B, RESPECTIVELY.

CRITERION 8. STATE ACCEPTANCE

THE OHIO ENVIRONMENTAL PROTECTION AGENCY (OHIO EPA) HAS BEEN
CLOSELY INVOLVED WITH THE DEVELOPMENT AND REVIEW OF ALL
ASPECTS OF THE REMEDIAL INVESTIGATION, FEASIBILITY STUDY,
ENDANGERMENT ASSESSMENT, AND ALL RELATED DOCUMENTS FOR THIS
SITE AS A PARTY TO THE AOC UNDER WHICH THE RI/FS WAS
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PERFORMED. THE OHIO EPA HAS ALSO BEEN CLOSELY INVOLVED IN
THE REMEDY SELECTION PROCESS. THE PROPOSED PLAN WAS ISSUED
AS A JOINT PROPOSAL OF THE U.S. EPA AND OHIO EPA.

A LETTER FROM THE DIRECTOR OF THE CHIO EPA INDICATING OHIO
EPA’S CONCURRENCE ON THIS RECORD COF DECISION HAS BEEN
RECEIVED BY THE U.S. EPA.

CRITERION 9. COMMUNITY ACCEPTANCE

WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD
AND ORAL COMMENTS TAKEN DURING THE PROPOSED PLAN PUBLIC
MEETING HAVE BEEN CONSIDERED BY THE U.S. EPA,

SEVERAL MEMBERS OF THE COMMUNITY EXPRESSED CONCERNS THAT THE
COST OF THE PROPOSED REMEDY WOULD RAISE THEIR TAXES AND/OR
BANKRUPT COMPANIES RESPONSIBLE FOR THE CLEANUP. OTHER
MEMBERS OF THE COMMUNITY WERE NOT CONVINCED THAT THE SITE
ACTUALLY POSED A HEALTH RISK, THEREFORE STATING THAT ANY
REMEDIAL COSTS WERE NOT JUSTIFIED. COMMENTS SUBMITTED BY
THE PRP GROUP WHICH CONDUCTED THE RI/FS UNDER THE AGENCIES’
OVERSIGHT STATED THAT SEVERAL ASSUMPTIONS USED IN THE
ENDANGERMENT ASSESSMENT WERE OVERLY CONSERVATIVE. ALL OF
THE PUBLIC COMMENTS RECEIVED ARE ADDRESSED IN THE
RESPONSIVENESS SUMMARY WHICH IS ATTACHED TO THIS RECORD OF
DECISION (ROD).

AFTER CONSIDERING PUBLIC COMMENTS, THE U.S. EPA DETERMINED
THAT PUBLIC HEALTH AND THE ENVIRONMENT ARE AT RISK FROM SITE
RELATED CONTAMINATION. THEREFORE, PUBLIC HEALTH AND THE
ENVIRONMENT WOULD BE BETTER SERVED BY FINALIZING THE ROD IN
ITS PRESENT FORM SO THAT IMPLEMENTATION OF THE REMEDY COULD
BEGIN.

IN SUMMARY, THE U.S. EPA HAS DETERMINED THAT THE SELECTED
ALTERNATIVE PROVIDES THE BEST BALANCE WITH RESPECT TO THE NINE
CRITERIA USED TO EVALUATE REMEDIES. BASED UPON THE INFORMATION
*VAILABLE AT THIS TIME, THEREFORE, THE U.S. EPA AND THE OEPA

~ELIEVE THAT THE SELECTED ALTERNATIVE WOULD PROTECT HUMAN HEALTH
AND THE ENVIRONMENT, WOULD COMPLY WITH ARARS AS QUALIFIED ABOVE,
WOULD BE COST-EFFECTIVE, AND WOULD UTILIZE PERMANENT SOLUTIONS
AND ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT
PRACTICABLE. THE SELECTED ALTERNATIVE WILL SATISFY THE STATUTORY
PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT BY UTILIZING
WETLANDS TREATMENT OF COLLECTED LEACHATE AND GROUND WATER. A
FULL RESPONSIVENESS SUMMARY TO ALL COMMENTS RECEIVED BY U.S. EPA
IS ATTACHED.

IX. SELECTED REMEDY

28
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THE SELECTED ALTERNATIVE, DETAILED DESCRIPTION

THE SELECTED ALTERNATIVE AT THE BUCKEYE RECLAMATION LANDFILL SITE
IS ALTERNATIVE 4B, WHICH INVOLVES THE FOLLOWING:

SOLID WASTE LANDFILL CAP

INSTITUTIONAL CONTROLS

FENCING

GROUND WATER COLLECTION

SURFACE LEACHATE SEEP COLLECTION

GROUND WATER MONITORING

SURFACE LEACHATE SEEP MONITORING

MONITORING OF KINGS RUN

LEACHATE/GROUND WATER TREATMENT BY CONSTRUCTED
WETLANDS (OPTION B)

* ¥ % ¥ ¥ % % * %

DETAILS ON EACH COMPONENT OF THE ALTERNATIVE ARE GIVEN BELOW.

THE REMEDIATION GOALS FOR THIS SELECTED ALTERNATIVE WERE BASED ON
CURRENT AND POTENTIAL FUTURE-USE RISKS POSED BY THE SITE WHICH
WERE DEVELOPED IN THE BRL ENDANGERMENT ASSESSMENT. STATE OF OHIO
SOLID WASTE CLOSURE REGULATIONS WERE ALSO CONSIDERED IN SELECTING
THI1IS ALTERNATIVE.

SOLID WASTE LANDFILL CAP

THIS ALTERNATIVE INVOLVES LEAVING THE WASTE PIT MATERIAL IN PLACE
AND COVERING THE ENTIRE LANDFILLED AREA, THE WASTE PIT, AND
SUSPECTED SOURCES OF RECHARGE FOR THE WASTE PIT AND WATER-BEARING
ZONES POTENTIALLY IN CONTACT WITH IT WITH A SOLID WASTE LANDFILL
CAP (FIGURE 6). THE PURPOSE OF THE CAP WOULD BE TO MINIMIZE
INFILTRATION OF PRECIPITATION THROUGH THE LANDFILLED MATERIAL,
MINIMIZE HUMAN AND ANIMAL CONTACT WITH THE LANDFILLED MATERIAL,
CONTROL SURFACE FLUSHING OF ACID-PRODUCING MATERIAL BY AIR AND
WATER EROSION. THE CAP WILL ALSQO MINIMIZE CONTAMINATION OF
SURFACE WATER RUNOFF AND THE DISPERSION OF HAZARDOUS WASTES AND
CONTAMINATED SURFACE SOIL BY WIND. THIS ALTERNATIVE REQUIRES
LIMITED CUT AND FILL VOLUMES AND FEWER CAP MATERIALS. A SOLID
WASTE CAP IS PREFERRED OVER A CAP WITH A GEOMEMBRANE BECAUSE, FOR
THE SITE CONDITIONS AT BUCKEYE, IT WOULD BE AS PROTECTIVE OF
HUMAN HEALTH AND THE ENVIRONMENT, MORE STABLE ON THE STEEPER
SLOPES AND LESS COSTLY TO CONSTRUCT, INSPECT AND MAINTAIN.

A SOLID WASTE LANDFILL CAP (FIGURE 6) CONSISTS OF A VEGETATED TOP
COVER, A MIDDLE DRAINAGE LAYER, AND LOW PERMEABILITY LAYER. THE
MATERIAL CONSTITUTING THE LOW PERMEABILITY LAYER MUST NOT EXCEED
10((-7)) CM/SEC. PERMEABILITY. THIS DESIGN FOR A SOLID WASTE LANDFILL
CAP IS SPECIFIED BY THE OHIO ADMINISTRATIVE CODE (OAC) 3745-2711.

ALL SOLID WASTE LANDFILLS IN OHIO MUST BE CLOSED IN

ACCORDANCE WITH THIS REGULATION. THE VEGETATED TOP LAYER WILL

HAVE A MINIMUM THICKNESS OF TWO FEET AND CONSIST OF TOPSOIL THAT
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CAN SUPPORT VEGETATION. A WELL-MIXED COVER OF GRASSES AND
LEGUMES SUCH AS KENTUCKY BLUEGRASS, CLOVER, AND RED TOP WILL
PROVIDE DENSE ROOT SYSTEM TO ANCHOR THE SOIL AND MINIMIZE WIND
AND WATER EROSION. THE DRAINAGE LAYER IS LOCATED DIRECTLY BELOW
THE VEGETATED TOP LAYER AND HAS A MINIMUM THICKNESS OF ONE FOOT.
THE LOW PERMEABILITY LAYER WILL CONSIST OF A LOW PERMEABILITY
SOIL WITH A MINIMUM THICKNESS OF TWO FEET. THIS LOW PERMEARILITY
SOIL LAYER MINIMIZES THE AMOUNT OF INFILTRATION TO THE CAPPED
MATERIAL.

( (MAP HERE))

TO PROTECT THE WEST BANK OF KINGS RUN FROM FURTHER EROSION AND
PRESERVE THE INTEGRITY OF THE CAP, THE WEST BANK WILL BE LINED
WITH A LAYER OF STONES CALLED RIPRAP. THE CHANNEL WILL BE LINED
WITH AN 18 INCH BLANKET OF GRADED RIPRAP (AROUND 12 INCHES 1IN
DIAMETER) THAT WILL EXTEND APPROXIMATELY 7 FEET UP THE WEST BANK
OF KINGS RUN AND ALONG THE STREAM BOTTOM. A NON-WOVEN GEOTEXTILE
WILL BE INSTALLED BETWEEN THE SOIL AND THE RIPRAP TO MINIMIZE
SOIL MOVEMENT INTO OR THROUGH THE RIPRAP.

“pRAINAGE CHANNELS WILL BE INSTALLED TC THE NORTH AND WEST OF THE
CAP TO COLLECT SURFACE WATER RUNOFF FROM THE CAP AND DIVERT IT
AWAY FROM THE CAP TO PROTECT IT FROM ERCSION. NORTH-SOUTH BERMS
WILL BE CONSTRUCTED AT ALL MAJOR SLOPE BREAKS ON THE CAP. THE
BERMS WILL CONTROL THE SURFACE WATER RUNOFF ON THE CAP, THEREFORE
MINIMIZING EROSION.

POST CLOSURE CARE FOR THE CAP WILL CONTINUE FOR A MINIMUM OF 30
YEARS AFTER THE CLOSURE DATE AS OUTLINED IN OAC 3745-27-14. POST
CLOSURE CARE INVOLVES LEACHATE COLLECTION AND MANAGEMENT, SURFACE
WATER MANAGEMENT, GROUND WATER MONITORING, REGULAR INSPECTIONS OF
THE CAP FOR EROSION, SUBSIDENCE, AND/OR SETTLEMENT, AND PERIODIC
MAINTENANCE SUCH AS REPAIR OF ANY EROSION DAMAGE TO THE CAP OR
ANY OF THE DRAINAGE CHANNELS FROM SURFACE WATER RUNOFF.

SURFACE LEACHATE SEEP AND GROUND WATER COLLECTION SYSTEM

\K’LEACHATE AND GROUND WATER COLLECTION SYSTEM WILL BE INSTALLED
TO INTERCEPT ACID MINE DRAINAGE (AMD), LEACHATE AND GROUND WATER
FROM THE LANDFILLED AREAS AND CHANNEL IT TO THE TREATMENT SYSTEM.
THIS COLLECTION SYSTEM WILL PREVENT AMD AND LEACHATE FROM
COLLECTING UNDER THE CAP AND DISCHARGING INTO KINGS RUN. THE
COLLECTION SYSTEM IS ENVISIONED TO CONSIST OF COMBINED
UNDERDRAINS AND FRENCH DRAINS THAT WILL BE INSTALLED AROUND THE
SITE PERIMETER AND AT EXISTING AND NEWLY-IDENTIFIED LEACHATE
SEEPS. SPECIFICS OF THE LEACHATE AND GROUND WATER COLLECTION
SYSTEM REQUIREMENTS WILL BE DETERMINED DURING A PREDESIGN GROUND
WATER STUDY OF THE SITE. THIS ADDITIONAL HYDROGEOLOGIC
INVESTIGATION WILL ALSO BE NECESSARY TO PROVIDE FURTHER DATA ON
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THE EXTENT OF GROUND-WATER CONTAMINATION AND TO DETERMINE THE
POTENTIAL FOR CONTAMINATED GROUND WATER TO DISCHARGE BEYOND THE
PROPOSED COLLECTION DRAIN.

TREATMENT OF COLLECTED WATERS WITH CONSTRUCTED WETLANDS

CONSTRUCTED WETLANDS ARE THE METHOD OF TREATING ACID MINE
DRAINAGE AND LEACHATE PREFERRED BY U.S. EPA AND OEPA (SEE FIGURE
7) AT THE BRL SITE. WETLANDS ARE PREFERRED OVER CHEMICAL
TREATMENT BECAUSE THEY REDUCE OPERATION AND MAINTENANCE (O&M)
COSTS, WILL HAVE LESS IMPACT ON THE SURROUNDING AREA, AND HAVE
PROVEN EFFECTIVE AT ACID MINE DRAINAGE RECLAMATION PROJECTS IN
OHIO. THE GOALS OF THE TREATMENT SYSTEM ARE TO RAISE THE PH OF
THE COLLECTED WATERS AND REDUCE THE LEVELS OF CONTAMINANTS OF
CONCERN TO ACCEPTABLE LEVELS PRIOR TO DISCHARGE. INTERIUM
DISCHARGE LIMITS AND A MONITORING PROGRAM FOR WATERS DISCHARGED
FROM THE CONSTRUCTED WETLANDS TREATMENT SYSTEM ARE PRESENTED IN
ATTACHMENT A. TREATABILITY STUDIES ARE UNDERWAY TO TEST HOW
EFFECTIVELY THE WETLANDS WILL REMOVE CONTAMINANTS OF CONCERN AND
TO OPTIMIZE THE PERFORMANCE OF THE SYSTEM. IF THE STUDIES
CONCLUDE WETLANDS DO NOT ADEQUATELY REMOVE THE CHEMICALS,

CONSTRUCTION OF THE CHEMICAL/PHYSICAL TREATMENT SYSTEM WILL BE -’

REQUIRED.

THE SURFACE LEACHATE SEEP AND GROUND WATER COLLECTION SYSTEM WILL
DISCHARGE INTO A RIPRAP-LINED (LIMESTONE) CHANNEL AT THE SOUTHERN
END OF THE LANDFILL CAP FOR THE PURPOSE OF AERATING THE LEACHATE.
THE LIMESTONE RIPRAP MAY ALSO ACT AS A PRETREATMENT TO NEUTRALIZE
THE LEACHATE.

( (MAP HERE))

THE RIPRAP LINED CHANNEL WILL THEN DISCHARGE TO A WETLAND WITH UP
TO SIX, 3 ACRE PONDS, RESULTING IN A TOTAL SIZE UP TO 18 ACRES.
EACH WETLAND WILL HAVE A ONE FOOT BASE OF COMPACTED CLAY OVERLAIN
BY A GEOMEMBRANE TO MINIMIZE THE LOSS OF TREATMENT WATERS INTOC THE
UNDERLYING SOIL. THE GEOMEMBRANE LINER IS OVERLAIN BY SIX INCHES
OF SAND, THEN ONE FOOT OF CRUSHED LIMESTONE AGGREGATE. THE

LIMESTONE IS THEN COVERED WITH ONE FOOT OF SPENT MUSHROOM COMPOST, e

OR OTHER SUITABLE SUBSTRATE, WHICH IS SEEDED OR MULCHED TO
ESTABLISH CATTAIL AND OTHER WETLAND VEGETATION GROWTH. THE CLEAN
WATER RESULTING FROM THE CONSTRUCTED WETLANDS TREATMENT WILL BE
DISCHARGED INTO LITTLE MCMAHON CREEK. TESTING OF LANDFILL

LEACHATE WILL BE USED TO REFINE DESIGN SPECIFICS OF THE CONSTRUCTED
WETLANDS. WETLAND CELLS MAY REQUIRE DREDGING IF SEDIMENTS AND/OR
SLUDGE ACCUMULATES TO THE POINT THAT TREATMENT EFFECTIVENESS IS
DECREASED. THE DREDGED MATERIALS SHALL BE TESTED TO DETERMINE

THE PROPER METHOD OF DISPOSAL. ONCE A CELL HAS BEEN DREDGED, IT
SHALL BE RECONSTRUCTED TO THE ORIGINAL SPECIFICATIONS.
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MONITORING AND INSTITUTIONAL CONTROLS

OTHER COMPONENTS OF THE PREFERRED ALTERNATIVE INCLUDE MONITORING,
FENCING AND POSSIBLE INSTITUTIONAL CONTROLS. GROUND WATER
MONITORING WELLS WILL BE SAMPLED PERIODICALLY TO ASSURE THAT NO
CONTAMINATION IS MOVING OFF OF THE SITE. IF EXCESS LEVELS OF
CONTAMINANTS ARE IDENTIFIED, FUTURE ACTIONS MAY BE NECESSARY TO
ADDRESS GROUND WATER PROBLEMS. SURFACE LEACHATE SEEPS WILL BE
SAMPLED TO MONITOR CONTAMINANT LEVELS IN THE LANDFILL AND
MONITORING KINGS RUN WILL DETECT ANY POSSIBLE DISCHARGES TO THAT
STREAM. A FENCE WILL BE INSTALLED AROUND THE PERIMETER OF THE
LANDFILL TO LIMIT TRESPASSING. INSTITUTIONAL CONTROLS LIMITING
THE DEVELOPMENT OF THE PROPERTY AND THE PLACEMENT OF NEW WELLS ON
THE PROPERTY AND ADJACENT TO THE SITE MAY BE SOUGHT VOLUNTARILY
FROM OWNERS OR COMPELLED TO THE EXTENT AUTHORIZED UNDER ANY
APPLICABLE LOCAL AND STATE LAWS. 1IN THE EVENT THAT INSTITUTIONAL
CONTROLS ARE NOT IMPLEMENTED, THE SELECTED REMEDIAL ACTION WILL
BE RE-EVALUATED TO DETERMINE IF ADDITIONAL ACTIONS SHOULD BE
IMPLEMENTED TO ENSURE THAT THE REMEDY IS PERMANENT AND EFFECTIVE
ON A LONG TERM BASIS.

TREATABILITY STUDY AND ADDITIONAL HYDROGEOLOGIC STUDY

THE FIRST PHASE OF TREATABILITY STUDY HAS BEGUN TO EVALUATE THE
EFFECTIVENESS OF WETLANDS TREATMENT OF WATERS TYPICALLY EMANATING
FROM THE BUCKEYE RECLAMATION LANDFILL SITE. THE FIRST PHASE
INVOLVES A LABORATORY OR SCREENING SCALE STUDY IN WHICH LEACHATE
COLLECTED FROM THE BUCKEYE RECLAMATION SITE IS INTRODUCED TO
DIFFERENT COMBINATIONS OF SUBSTRATES UNDER BOTH AEROBIC AND
ANAEROBIC CONDITIONS. ANALYSES OF THE LIQUID BOTH BEFORE AND
AFTER TREATMENT, IN ADDITION TO MONITORING THE SAMPLES FOR
HYDROGEN SULFIDE GENERATION AND COLOR CHANGES, WILL PROVIDE
INFORMATICON ON WHICH COMBINATION OF SUBSTRATES AND CONDITIONS ARE
MORE EFFECTIVE. ONCE THE FIRST PHASE IS COMPLETE, LARGER SCALE
STUDIES WILL BE REQUIRED DURING THE REMEDIAL DESIGN. THESE
STUDIES MAY BE COMPRISED OF LONGER TERM LABORATORY TESTING AND/OR
SMALL SCALE TEST SYSTEMS CONSTRUCTED ON THE BUCKEYE RECLAMATION
TANDFILL SITE. IF TREATABILITY STUDIES INDICATE THAT THE

“~+#ETLANDS WILL NOT EFFECTIVELY REMOVE CONTAMINANTS, CHEMICAL/
PHYSICAL TREATMENT WILL BE REQUIRED.

ADDITIONAL HYDROGECLOGIC STUDIES WILL BE PERFORMED DURING THE
REMEDIAL DESIGN OF THE SELECTED REMEDY. THE OBJECTIVE FOR THESE
STUDIES IS TO REFINE DATA ON GROUND WATER FLOW DIRECTIONS IN
WATER BEARING ZONES UNDER THE SITE, TO BETTER DEFINE LOCATIONS OF
THE WATER TABLE, AND TO PROVIDE ADDITIONAL INFORMATION ON THE
EXTENT OF SITE RELATED CONTAMINATION. THIS INFORMATION IS
REQUIRED FOR PROPER DESIGN OF THE GROUND WATER AND SURFACE
LEACHATE SEEP CCLLECTION SYSTEM.

PAGE 32
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PERFORMANCE STANDARDS AND CLEAN-UP GOALS

PERFORMANCE STANDARDS FOR THE SOLID WASTE LANDFILL CAP ARE TAKEN
FROM THE OHIO SOLID WASTE REGULATIONS (OAC-3745-27-11).
PERMEABILITY OF THE LOW PERMEABILITY (CLAY) LAYER SHALL NOT
EXCEED 1X10((-7))CENTIMETERS PER SECOND. PERMEABILITY OF THE
DRAINAGE LAYER SHALL BE 1X10((-3))CENTIMETERS PER SECOND AT A
MINIMUM. THICKNESSES OF THE CAP LAYERS SHALL MEET THE MINIMUM
REQUIREMENTS SPECIFIED IN THE REGULATIONS. ALL SURFACE WATER
MANAGEMENT STRUCTURES SHALL BE DESIGNED AND CONSTRUCTED TO MEET
THE OHIO SOLID WASTE CLOSURE REQUIREMENTS.

DESIGN, CONSTRUCTION, AND OPERATION OF THE WETLANDS TREATMENT
SYSTEM MUST MEET THE SUBSTANTIVE REQUIREMENTS OF APPROPRIATE OHIO
PERMITS. CONTAMINANTS IN WATERS DISCHARGED FROM THE WETLANDS
TREATMENT SYSTEM TO LITTLE MCMAHON CREEK SHALL NOT EXCEED THE
INTERIM DISCHARGE LIMITS SHOWN IN ATTACHMENT A. MORE STRINGENT
CONCENTRATION LIMITS MAY BE REQUIRED IF PROVEN ATTAINABLE DURING
REMEDIAL DESIGN/REMEDIAL ACTION.

COST

THE APPROXIMATE COSTS OF THE SELECTED REMEDY ARE PROVIDED BELOW:

ESTIMATED CAPITAL COST: $ 46,923,000
ESTIMATED PRESENT WORTH: $ 48,663,000
ESTIMATED ANNUAL O&M COST: $ 99,000

TIMEFRAME FOR IMPLEMENTATION

THE ESTIMATED AMOUNT OF TIME REQUIRED FOR CONSTRUCTION OF THIS
REMEDY IS 18 MONTHS. THIS CONSTRUCTION SCHEDULE IS HEAVILY
DEPENDENT ON WEATHER CONDITIONS AND CONSTRUCTION CONSIDERATIONS
SUCH AS AVAILABILITY OF MATERIALS AND EQUIPMENT. NEGOTIATIONS
FOR PERFORMANCE OF THE REMEDIAL DESIGN WILL REQUIRE FOUR MONTHS
AND DESIGN WILL REQUIRE ONE YEAR AT A MINIMUM. THEREFORE,
CONSTRUCTION OF THE REMEDY SHOULD BE COMPLETED APPROXIMATELY
THREE YEARS AFTER THE RECORD OF DECISION IS SIGNED.

THE WETLANDS WILL NEED TO FUNCTION AS A LONG-TERM TREATMENT
SYSTEM. VOLUMES OF COLLECTED LEACHATE AND GROUND WATER WILL
DECREASE ONCE THE CAP IS IN PLACE, BUT THE TREATMENT PERIOD WILL
LIKELY BE IN EXCESS OF 30 YEARS.

X. STATUTORY DETERMINATIONS

THE FOLLOWING IS A BRIEF DESCRIPTION OF HOW THE SELECTED REMEDY
MEETS THE STATUTORY REQUIREMENTS OF SECTION 121 OF CERCLA.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.
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THE ENDANGERMENT ASSESSMENT WHICH WAS DEVELOPED FOR THIS SITE
CONCLUDED THAT THREE SIGNIFICANT EXPOSURE AND CONTAMINANT ROUTES
EXIST FOR THE BUCKEYE RECLAMATION SITE. THESE ROUTES ARE:

* DERMAL CONTACT / INHALATION / INGESTION OF SURFACE
SOILS

* MIGRATION OF CONTAMINANTS FROM SURFACE AND
SUBSURFACE SOILS INTO GROUND WATER / SURFACE
WATER

* TINGESTION OF CONTAMINATED GROUND WATER / SURFACE
WATER.

THE FOLLOWING MEDIA, THEREFORE PRESENT AN EXISTING OR POTENTIAL
THREAT TO PUBLIC HEALTH AND THE ENVIRONMENT:

* SURFACE / SUBSURFACE SCILS
* GROUND WATER / SURFACE WATER

IMPLEMENTATION OF THE SELECTED REMEDY WILL REDUCE AND CONTROL
"OTENTIAL RISKS TO HUMAN HEALTH AND THE ENVIRONMENT POSED BY
-»XPOSURE TO THESE TWO MEDIA. CONTAMINATED SURFACE AND SUBSURFACE
SOILS WILL BE COVERED BY THE LANDFILL CAP, THEREBY ELIMINATING
THE DIRECT EXPOSURE ROUTE. INSTITUTIONAL CONTROLS THAT MAY BE
PLACED ON THE PROPERTY WILL SPECIFY FUTURE USE LIMITATIONS FOR
THE SITE AREA., CONTAMINATED DISCHARGES FROM THE LANDFILL WILL BE
INTERCEPTED BY THE SURFACE LEACHATE SEEP AND GROUND WATER
COLLECTION SYSTEM, THUS IMPROVING THE LOCAL SURFACE WATER
QUALITY. RISKS PRESENTED BY THE GROUND WATER AND SURFACE WATERS
WILL BE REDUCED BY TREATING THE WATERS IN THE CONSTRUCTED
WETLANDS. SURFACE AND GROUND WATER CLEAN-UP LEVELS FOR THE
TREATMENT SYSTEM ARE LISTED IN ATTACHMENT A. ONCE REMEDIAL
ACTION IS UNDERWAY, ANY RISK POSED BY THE SITE WILL FALL WITHIN
THE CUMULATIVE RISK RANGE OF 10((=~4)) TO 10((~7)) FOR CARCINOGENIC
COMPOUNDS AND SO THAT THE CUMULATIVE HAZARD INDICES FOR NONCARCINOGENS
WILL BE LESS THAN ONE. IMPLEMENTATION OF THE
SELECTED REMEDY WILL NOT POSE UNACCEPTABLE SHORT-TERM RISKS OR
"ROSS~-MEDIA IMPACTS.
—
COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS.

THE SELECTED REMEDY IS DESIGNED TO MEET ALL APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) OF FEDERAL AND
STATE STATUTES IN ACCORDANCE WITH SECTION 121(D) OF CERCLA,
EXCEPT WHERE IT WILL BE NECESSARY TO OBTAIN WAIVERS. CERCLA
SECTION 121(D)} ALLOWS FOR SELECTION OF A REMEDY THAT DOES NOT
ATTAIN ARARS UNDER LIMITED CIRCUMSTANCES. THE WAIVER OF THE RCRA
CLOSURE STANDARD ARAR AT THE BUCKEYE RECLAMATION LANDFILL SITE IS
JUSTIFIED BECAUSE ‘COMPLIANCE WITH SUCH REQUIREMENTS IS
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TECHNICALLY IMPRACTICABLE FROM AN ENGINEERING PERSPECTIVE’ AND
*THE REMEDIAL ACTION SELECTED WILL ATTAIN A STANDARD OF
PERFORMANCE THAT IS EQUIVALENT TO THAT REQUIRED UNDER THE
OTHERWISE APPLICABLE STANDARD, REQUIREMENT, CRITERIA, OR
LIMITATION, THROUGH USE OF ANOTHER METHOD OR APPROACH’.

THE FEDERAIL ARARS INCLUDE RCRA (40 CFR PART 260-271), THE SAFE
DRINKING WATER ACT (40 CFR SECTION 141.11 AND .12}, THE CLEAN
WATER ACT (40 CFR PARTS 122, 125 AND 131), AND THE CLEAN AIR ACT
(40 CFR PARTS 50, 60 AND 61). STATE ARARS INCLUDE THE OHIO
REVISED CODE CHAPTER 6111 AND 131734.

THE FOLLOWING SPECIFIC ARARS WILL BE MET BY THE SELECTED REMEDY:
SURFACE WATER

SUBSTANTIVE REQUIREMENTS OF OHIO REVISED CODE (ORC) CHAPTER 6111,
THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) AND
SECTION 402 OF THE CLEAN WATER ACT (CWA) WILL BE MET BY THE
WETLANDS TREATMENT SYSTEM. THE DISCHARGE LIMITS FOR TREATED
GROUND WATER AND LANDFILL LEACHATE DISCHARGED TO LITTLE MCMAHON
CREEK ARE LISTED IN ATTACHMENT A. THE LIMITS MAY BE MODIFIED TO e
MORE STRINGENT LEVELS IF PROVEN FEASIBLE DURING THE REMEDIAL
DESIGN/REMEDIAL ACTION PROCESS. OHIO REVISED CODE (ORC) 6111
ESTABLISHES CHIO EPA’S AUTHORITY TO SET WATER QUALITY STANDARDS
(SECTION 6111.04) AND REGULATE WATER POLLUTION SOURCES. THE
RULES DEVELOPED AND IMPLEMENTED BY OHIO EPA BASED ON CHAPTER 6111
ORC ARE CONTAINED IN OAC SECTION 3745-1-03 THROUGH 3745-1-07
INCLUSIVE, 3745-01-13, 3745-31-05, 3745-32-05, AND 3745-233-05.

SOIL

RCRA ILAND DISPOSAL RESTRICTIONS (40 CFR PART 268)

THE SELECTED REMEDY INVOLVES CAPPING WASTES LOCATED ON SITE,
THEREFORE OFF-SITE DISPOSAL WILL NOT OCCUR AS PART OF THE
SELECTED REMEDY. CONSEQUENTLY, THE RCRA LDRS WILL NOT BE

TRIGGERED.

SOLID WASTE CLOSURE REQUIREMENTS =

ORC CHAPTER 3734 ESTABLISHES OHIO EPA’S AUTHORITY TO REGULATE

CLOSURE OF SOLID WASTE LANDFILLS. PURSUANT TO THAT STATUTE, OAC

3745-27-11, 3745-27-10, AND 3745-27-14 DESCRIBE THE SPECIFIC

REQUIREMENTS FOR FINAL CLOSURE, GROUND WATER MONITORING PROGRAMS,

AND POST-CLOSURE CARE OF SANITARY LANDFILL FACILITIES,

RESPECTIVELY.

COST-EFFECTIVENESS.

AN ANALYSIS OF COST EFFECTIVENESS OF THE SELECTED REMEDY
a—
L]
S
]
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INDICATES THAT THE REMEDY CHOSEN IS COST EFFECTIVE. WHILE THE
OVERALL COST OF THE REMEDY IS HIGH, IT IS MUCH LESS COSTLY THAN
AND IS AS PROTECTIVE AS A RCRA CAP. THE WETLANDS INNOVATIVE
TREATMENT TECHNOLOGY FOR COLLECTED LEACHATE AND GROUND WATER
SHOULD PROVIDE EFFECTIVE TREATMENT AT LOWER CAPITAL AND OPERATION
AND MAINTENANCE COSTS, INCREASING THE COST~EFFECTIVENESS OF THE
REMEDY.

UTILIZATION OF PERMANENT SOLUTICNS AND ALTERNATIVE TREATMENT
(OR RESOURCE RECOVERY) TECHNOLOGIES TC THE MAXIMUM EXTENT
PRACTICABLE (MEP).

THE U.S. EPA BELIEVES THAT THE SELECTED REMEDY REPRESENTS THE
MAXIMUM EXTENT WHICH PERMANENT SOLUTIONS AND TREATMENT
TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER FOR THE
FINAL REMEDY AT THE BUCKEYE RECLAMATION LANDFILL SITE. OF THE
ALTERNATIVES THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT AND COMPLY WITH ARARS, U.S. EPA HAS DETERMINED THAT
THE SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADEOFFS WHEN
CONSIDERING LONG-TERM EFFECTIVENESS AND PERMANENCE, REDUCTION IN
OXICITY, MOBILITY OR VOLUME ACHIEVED THROUGH TREATMENT, SHORTTERM
“EFFECTIVENESS, IMPLEMENTABILITY, THE STATUTORY PREFERENCE
FOR TREATMENT AS A PRINCIPAL ELEMENT AND CONSIDERING THE STATE
AND COMMUNITY ACCEPTANCE.

THE TWO CAPPING ALTERNATIVES WHICH WERE EVALUATED ARE CONSIDERED
TO BE EQUAL IN TERMS OF LONG-TERM EFFECTIVENESS AND PERMANENCE.
THE TWO LEACHATE AND GROUND WATER TREATMENT OPTIONS WERE
CONSIDERED EQUAL IN TERMS OF REDUCTION OF TOXICITY, MOBILITY OR
VOLUME THROUGH TREATMENT, ALTHOUGH THE WETLANDS TREATMENT IS AN
INNOVATIVE TECHNOLOGY AND IS LESS PROVEN. THE SOLID WASTE
LANDFILL CAP WAS CONSIDERED SUPERIOR TO THE RCRA CAP IN TERMS OF;
1) SHORT-TERM EFFECTIVENESS BECAUSE IT MAY BE CONSTRUCTED MORE
QUICKLY; 2) IMPLEMENTABILITY BECAUSE IT REQUIRES FAR LESS EARTH
MOVING ACTIVITIES AND DOES NOT REQUIRE PIPING OF KINGS RUN UNDER
THE CAP AND; 3) THE SOLID WASTE CAP WITH THE WETLAND TREATMENT
NPTION IS APPROXIMATELY $150,000,000 LESS COSTLY THAN THE RCRA
AP WITH SIMILAR TREATMENT.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.

THREATS FROM EXPOSURE TO SURFACE AND GROUND WATER AT THIS SITE
SHALL BE ADDRESSED THROUGH TREATMENT IN THE CONSTRUCTED WETLANDS.
THE TREATMENT SYSTEM WILL REMOVE CONTAMINANTS OF CONCERN FROM
COLLECTED WATERS AND CONVERT THEM INTO MORE STABLE FORMS.

BECAUSE THE ON-SITE SOILS CONTAIN LOW LEVELS OF CONTAMINATION
OVER A LARGE AREA, TREATMENT IS NOT A PRACTICABLE SOLUTION FOR
THREATS POSED BY THEM. FOR THIS REASON, A CONTAINMENT OPTION WAS
SELECTED OVER A TREATMENT OPTION.
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XI. ADDITICONAL STUDIES

SECTION 311 OF CERCLA, 42 U.S.C. SECTION 9660, PROVIDES THAT U.S.
EPA SHALL CONDUCT ’‘RESEARCH EVALUATION, TESTING, DEVELOPMENT, AND
DEMONSTRATION OF ALTERNATIVE OR INNOVATIVE TREATMENT TECHNOLOGIES
WHICH MAY BE UTILIZED IN RESPONSE ACTIONS TO ACHIEVE MORE
PERMANENT PROTECTION OF HUMAN HEALTH AND WELFARE AND THE
ENVIRONMENT.

WETLANDS TREATMENT OF THE COLLECTED LEACHATE AND GROUND WATER IS
AN INNOVATIVE TECHNOLOGY WHICH INVOLVES UTILIZING INDIGENOUS OR
INTRODUCED MICROFLORA TO RAISE PH OF THE WATERS AND CATALYZE
SULFATE REDUCING REACTIONS. THE LEACHATE HAS A HIGH
CONCENTRATION OF SULFATE, THEREFORE GENERATION OF SULFIDE IN AN
ANAEROBIC ENVIRONMENT IS ASSURED. UNDER THESE CONDITIONS, IRON
SULFIDE PRECIPITATION SHOULD ALSO REMOVE ARSENIC AS AN ARSENIDE.
WITH THE RISE IN PH TO ABOVE 6, ALUMINUM HYDRCXIDE WILL
PRECIPITATE AND THIS WILL ALSO POSITIVELY AFFECT THE REMOVAL OF
BERYLILIUM EITHER AS AN HYDROXIDE OR AN ADSORBED SPECIES.

A BENCH-SCALE OR SCREENING-SCALE TREATABILITY STUDY IS CURRENTLY
IN PROGRESS. INFORMATION GAINED FROM THIS STUDY WILL BE USED TO
SCOPE LARGER~SCALE, LONGER TERM STUDIES TO BE CONDUCTED DURING
THE REMEDIAL DESIGN. IF THE WETLANDS DO NOT PROVE EFFECTIVE IN
REMOVING CONTAMINANTS, CHEMICAL/PHYSICAL TREATMENT WILL BE USED.

ADDITIONAL HYDROGEOLOGIC STUDIES WILL BE PERFORMED DURING THE
REMEDIAL DESIGN OF THE SELECTED REMEDY. THE OBJECTIVE FOR THESE
STUDIES IS TO REFINE DATA ON GROUND WATER FLOW DIRECTIONS IN
WATER BEARING ZONES UNDER THE SITE, TO BETTER DEFINE LOCATIONS OF
THE WATER TABLE, AND TO PROVIDE ADDITIONAL INFORMATION ON THE
EXTENT OF SITE RELATED CONTAMINATION. THIS INFORMATION IS
REQUIRED FOR PROPER DESIGN OF THE GROUND WATER AND SURFACE
LEACHATE SEEP COLLECTION SYSTEM.

XII. DOCUMENTATION OF SIGNIFICANT CHANGES

THE SELECTED ALTERNATIVE IS IDENTICAL TO THE PREFERRED

ALTERNATIVE AS DESCRIBED IN THE PROPOSED PLAN. IF THE WETLANDS ~
TREATMENT SYSTEM PROVES INEFFECTIVE DURING THE TREATABILITY

STUDIES IN REMOVING CONTAMINANTS OF CONCERN, THE RECORD OF

DECISION WILL BE MODIFIED WITH AN EXPLANATION OF SIGNIFICANT

DIFFERENCES (ESD) TO SELECT CHEMICAL/PHYSICAL TREATMENT FOR THE

COLLECTED LEACHATE AND GROUND WATER.

TABLE 1.
AVERAGE AND MAXIMUM CONTAMINANT CONCENTRATIONS
AT BUCKEYE RECLAMATION LANDFILL

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE
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TABLE 2.
TOXICITY FACTORS FOR QUANTIFICATION OF CHRONIC AND LIFETIME HAZARDS FOR
INDICATOR CHEMICALS AT THE BRL SITE

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS PCINT IS NOT DISPLAYABLE

TABLE 4. SUMMARY OF NONCANCER HAZARD/CANCER RISK CALCULATIONS FOR
ENVIRONMENTAL MEDIA AT THE BRL SITE FOR POTENTIAL ON-SITE PATHWAYS:
RESIDENTIAL LIVING ON-SITE IN A FUTURE DEVELOPMENT

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

TABLE 5. SUMMARY OF TOTAL SITE RISK (EXISTING AND POTENTIAL EXPOSURE
PATHWAYS) FOR CHEMICAL CONTAMINANTS AT THE BRL SITE

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

— TABLE 6. BENTHIC INVERTEBRATE TAXA COLLECTED FROM ARTIFICIAL SUBSTRATE
SAMPLERS DEPLOYED AT 8 STATIONS IN AND NEAR THE BUCKEYE
RECLAMATION LANDFILL, BELMONT COUNTY, OHIO, DURING JUNE 26 =~
AUGUST 6, 1987

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

AUTHORIZATION TO DISCHARGE TO LITTLE MCMAHON CREEK
IN COMPLIANCE WITH THE PROVISIONS OF THE FEDERAL WATER POLLUTION CONTROL ACT,
AS AMENDED (33 U.S.C. 1251 ET. SEQ.) AND THE OHIO WATER POLLUTION CONTROL ACT
{OHIO REVISED CODE SECTION 6111},

BUCKEYE RECLAMATION LANDFILL IS AUTHORIZED
BY THE OHIO ENVIRONMENTAL PROTECTION AGENCY, HEREAFTER REFERRED
TO AS ‘OHIO EPA’, TO DISCHARGE FROM THE TREATMENT SYSTEM LOCATED APPROXIMATELY
MILES SOUTH OF ST. CLAIRSVILLE, CHIQ IN BELMONT COUNTY IN ACCORDANCE WITH THE
“cONDITIONS SPECIFIED BELOW:

A.1. FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS FOR THE BUCKEYE
RECLAMATION LANDFILL

BUCKEYE RECLAMATION LANDFILL (THE ENTITY) IS AUTHORIZED TO DISCHARGE IN
ACCORDANCE WITH THE FOLLOWING LIMITATIONS AND MONITORING REQUIREMENTS
FROM THE WASTEWATER TREATMENT WORKS, BEGINNING ON THE FIRST DAY OF
AUTHORIZED DISCHARGE AND LASTING UNTIL 44 MONTHS FROM THE DATE THE
TWELFTH BIOASSAY IS COMPLETED (IN ACCORDANCE WITH THE PROVISIONS
CONTAINED IN PARAGRAPH C, BELOW):
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TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

A.2. FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS FOR THE BUCKEYE
RECLAMATION LANDFILL

BUCKEYE RECLAMATION LANDFILL IS AUTHORIZED TO DISCHARGE IN ACCORDANCE WITH THE
FOLLOWING LIMITATIONS AND MONITORING REQUIREMENTS FROM THE WASTEWATER
TREATMENT WORKS, BEGINNING 44 MONTHS FROM THE DATE THE TWELFTH MONTHLY

BIOSSAY IS COMPLETED (IN ACCORDANCE UNTIL THE TREATMENT WORLS ARE NO LONGER IN
SERVICE AND THERE IS NO DISCHARGE FROM THE FACILITY OR UNTIL THESE
REQUIREMENTS ARE MODIFIED:

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS PCINT IS NOT DISPLAYABLE

B.2. THE PH (REPORTING CODE 00400) SHALL NOT BE LESS THAN 6.5 S.U. NOR GREATER
THAN 9.0 S.U. AND SHALL BE MONITORED 2/WEEK BY GRAB SAMPLE.

C. BIOMONITORING REQUIREMENTS FOR BUCKEYE RECLAMATION LANDFILL

AS SOON AS POSSIBLE, BUT NOT LATER THAN THREE MONTHS AFTER TREATMENT HAiy,
BEEN INSTALLED TO MEET FINAL CHEMICAL-SPECIFIC LIMITS, THE ENTITY SHALL
INITIATE AN EFFLUENT BIOMONITORING PROGRAM TO DETERMINE THE TOXICITY OF
EFFLUENT FROM BUCKEYE RECLAMATION LANDFILL.

TESTING REQUIREMENTS:
1. ACUTE BIOASSAYS:

THE ENTITY SHALL CONDUCT MONTHLY 48-HOUR ACUTE BIOASSAYS USING
CERIODAPHNIA AND 96-HOUR ACUTE BIOASSAYS USING THE FATHEAD MINNOW
(PIMEPHALES PROMELAS) FOR A PERIOD OF ONE YEAR. IF DISCHARGES ARE
INTERMITTENT AND DO NOT OCCUR CON A MONTHLY BASIS, THEN 12 ACUTE BIOASSAYS
SHALL BE COMPLETED WITH NO MORE THAN 1 BIOASSAY OCCURRING PER EVERY FOUR
WEEKS PER CALENDAR MONTH. THE TESTS SHALL BE CONDUCTED USING 24-HOUR
COMPOSITE SAMPLES OF FINAL EFFLUENT FROM QUTFALL 001. 1IN ADDITION, AN
INSTREAM GRAB SAMPLE WILL BE TESTED TO DETERMINE NEAR FIELD TOXICITY. £7%
ITEM 4 UNDER TESTING PROTOCOL FOR SPECIFICS ON SAMPLING LOCALES. ~

2. CHEMICAL ANALYSIS:

A SUFFICIENT VOLUME OF EFFLUENT SHALL BE COLLECTED TO ALLOW FOR CHEMICAL
ANALYSIS. BIOASSAY EFFLUENT SAMPLING MAY BE COORDINATED WITH OTHER
SAMPLING REQUIREMENTS AS APPROPRIATE TO AVOID DUPLICATION. THE ANALYSES
DETAILED IN THE FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
TABLES SHOULD BE CONDUCTED FOR THE EFFLUENT SAMPLE. IN ADDITION,
ALKALINITY AND HARDNESS (AS CACO3) SHOULD ALSO BE MEASURED. CHEMICAL
ANALYSIS MUST COMPLY WITH OHIO EPA ACCEPTED PROCEDURES.
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TESTING PROTOCOL:

1. THE TEST SHALL BE CONDUCTED USING PROCEDURES CONTAINED IN THE OHIO EPA
QUALITY ASSURANCE MANUAL (OR CURRENT REVISIONS). ANY REQUEST TO USE A
DIFFERENT METHODOLOGY MUST BE APPROVED BY THE OEPA PRIOR TO THE
INITIATION OF TESTING.

2. THE ENTITY SHALL DETERMINE A MEDIAN LETHAL CONCENTRATION (LCS50)
AND/OR MEDIAN EFFECTIVE CONCENTRATION (ECS5Q) FOR ACUTE EFFECTS.

3. A MINIMUM OF 5 EFFLUENT CONCENTRATIONS (E.G., 100, 56, 32, 18, AND 10
PERCENT BY VOLUME EFFLUENT)} SHALL BE USED IN EACH EFFLUENT BIOASSAY.
DILUTION AND CONTROL WATER SHALL BE COLLECTED AS A GRAB SAMPLE AT
STATION 801 (A SITE UPSTREAM FROM THE OUTFALL OUTSIDE THE ZONE OF
EFFLUENT AND RECEIVING WATER INTERACTION). RECONSTITUTED WATER,
REARING UNIT WATER (WATER IN WHICH THE TEST ORGANISMS WERE REARED) OR
OTHER HIGH QUALITY WATER SHALL BE USED AS A SECOND CONTROL WATER. IF
THE PRIMARY CONTROL AND DILUTION WATER FROM STATION 801 IS
DEMONSTRATED TO CONTAIN UNACCEPTABLE TOXICITY IN A TEST, THEN THE
SECONDARY CONTROL SHALL BE USED AS THE DILUENT IN SUCCEEDING TESTS
UNTIL WATER FROM STATION 801 IS5 SHOWN TO BE ACCEPTABLE FOR USE AS A

- DILUENT IN THREE SUCCESSIVE BIOASSAYS WHERE IT HAS BEEN TESTED AT
FULL-STRENGTH (I.E., NO DILUTIONS). AN ACUTE TEST SHALL BE
REPEATED IF MORTALITY, OR COMBINATION OF MORTALITY PLUS OTHER
ADVERSE EFFECTS, EXCEEDS TEN PERCENT OF ONE OF THE SPECIES OF TEST
ORGANISMS IN BOTH CONTROL WATERS (PRIMARY AND SECONDARY).

4. TESTING OF AMBIENT WATER SHALL BE CONDUCTED AS FOLLOWS. 1IN
CONJUNCTION WITH THE ACUTE TESTS OF THE EFFLUENT, AN INSTREAM GRAB
SAMPLE SHALL BE COLLECTED AT STATICN 901 (A POINT LOCATED WITHIN THE
EFFLUENT PLUME 3 METERS (10 FEET) DOWNSTREAM FROM OUTFALL 00l1). THE
LOCATION OF THE EFFLUENT PLUME SHOULD BE CONFIRMED AT THE TIME OF
SAMPLING USING TEMPERATURE MEASUREMENTS, CONDUCTIVITY MEASUREMENTS OR
A DYE STUDY. BIOASSAYS OF THESE INSTREAM SAMPLES WILL DETERMINE IF
NEAR FIELD TOXICITY IS OCCURRING.

RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION
~«. OVERVIEW

PUBLIC REACTION TO THE PROPOSED PLAN WAS MIXED. A NUMBER OF
CITIZENS EXPRESSED CONCERN OVER THE HIGH COST OF THE PROPOSED
REMEDY. SOME WERE DOUBTFUL THAT HEALTH RISKS AT THE SITE HAD BEEN
CHARACTERIZED ACCURATELY AND THAT THE EXPENSIVE REMEDY WAS
JUSTIFIED DUE TO THE AGENCIES’ RISK ESTIMATES. COMMENTS
SUPPORTING THE PROPOSED ALTERNATIVE WERE ALSO SUBMITTED BY THE
PUBLIC. THE POTENTIALLY RESPONSIBLE PARTY (PRP) GROUP SUBMITTED
COMMENTS REGARDING SEVERAL OF THE AGENCIES’ ASSUMPTIONS AND
CONCLUSIONS IN THE REMEDIAL INVESTIGATION AND ENDANGERMENT
ASSESSMENT.
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IT.

BACKGROUND ON COMMUNITY INVQLVEMENT

THE FOLLOWING ARE THE COMMUNITY RELATIONS ACTIVITIES CONDUCTED AT
THE BUCKEYE RECLAMATION LANDFILL SUPERFUND SITE (BRL SITE) FROM
THE COMPLETION OF THE FEASIBILITY STUDY TO THE END OF THE PUBLIC
COMMENT PERIOD.

1.

ITI.

U.S. EPA AND OHIO EPA PREPARED A PROPOSED PLAN IN MAY 1991
FOR RELEASE TO THE PUBLIC AT THE BEGINNING OF THE PUBLIC
COMMENT PERIOD. A FACT SHEET, WHICH SUMMARIZED THE PROPOSED
PLAN, WAS ALSO DISTRIBUTED TO INDIVIDUALS ON THE MAILING
LIST. THE ADMINISTRATIVE RECORD WAS PLACED IN LOCAL
INFORMATION REPOSITORIES AT THE ST. CLAIRSVILLE PUBLIC
LIBRARY AND THE NEFFS BRANCH OF THE MARTINS FERRY PUBLIC
LIBRARY.

U.S. EPA PLACED PUBLIC NOTICES ON MAY 13, 1991 IN LOCAL
NEWSPAPERS INCLUDING THE INTELLINGENCER, WHEELING, WEST
VIRGINIA AND THE TIMES - LEADER, MARTINS FERRY, OHIC TO
ANNOUNCE THE BEGINNING OF THE PUBLIC COMMENT PERIOD. THE
NOTICE ALSO ANNOUNCED A PUBLIC MEETING WHICH WAS HELD ON MAY
30, 1991.

U.S. EPA AND OHIO EPA CONDUCTED A PUBLIC MEETING ON MAY 30,
1991, TO EXPLAIN THE DETAILS OF THE REMEDIAL INVESTIGATION
/FEASIBILITY STUDY AND PROPOSED PLAN, TO ANSWER QUESTIONS

FROM INTERESTED MEMBERS OF THE COMMUNITY, AND TO ACCEPT PUBLIC
COMMENTS FROM THE COMMUNITY. A COURT REPORTER WAS PRESENT TO
RECORD THE MEETING. U.S. EPA DISTRIBUTED THE PROPOSED PLAN
FACT SHEET AT THE MEETING.

A REQUEST FOR A 10 DAY EXTENSION TO THE PUBLIC COMMENT PERIOD
WAS MADE ON MAY 31, 19$91. U.S. EPA GRANTED THE EXTENSION,
WHICH RAN UNTIL JUNE 26, 1991.

U.S. EPA PLACED A PUBLIC NOTICE IN THE INTELLIGENCER AND THE
TIMES - LEADER ANNOUNCING THE EXTENSION TO THE PUBLIC COMMENT
PERIOD.

SUMMARY OF PUBLIC COMMENTS AND LEAD AGENCY RESPONSE

COMMENTS 1 THROUGH 16 WERE RAISED IN ORAL COMMENTS AT THE PUBLIC
MEETING AND IN WRITTEN COMMENTS:

1.

COMMENT

THE SITUATION AT THE LANDFILL COULD HAVE BEEN AVOIDED IN 1987
BECAUSE THE AGENCIES KNEW OF THE GOB (COAL MINE SPOIL) PILE,
CREEKS AND RUNOFF.
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RESPONSE

U.S. EPA WAS AWARE OF POTENTIAL PROBLEMS AT THE BUCKEYE
RECLAMATION LANDFILL SITE IN 1987. THE SITE HAD BEEN PLACED
ON THE SUPERFUND NATIONAL PRIORITIES LIST ON SEPTEMBER 8,
1983, HOWEVER, THE AGENCIES DID NOT HAVE ENOUGH
ENVIRONMENTAL DATA TO CHARACTERIZE THE SITE AND SELECT AN
APPROPRIATE REMEDY UNTIL THE END OF THE REMEDIAL
INVESTIGATION.

COMMENT

LANDFILLS SHOULD BE DONE AWAY WITH AS MUCH AS POSSIBLE.
RECYCLING IS THE ANSWER TO THE GARBAGE AND HAZARDOUS WASTE
PROBLEM.

RESPONSE

THE AGENCY AGREES AND SUPPORTS ALL RECYCLING EFFORTS.
HOWEVER, LANDFILLS WILL BE NECESSARY FOR AT LEAST THE
FORESEEABLE FUTURE OR UNTIL CONSUMER PRODUCT MANUFACTURING
AND DISPOSAL TRENDS CHANGE.

CCMMENT

WITH FORTY-EIGHT MILLION THE AGENCIES CQULD BUILD AN
INCINERATOR ON THE SITE.

RESPONSE

INCINERATION OF ON-SITE SCILS WAS CONSIDERED IN THE EARLIER
PHASES OF THE FEASIBILITY STUDY. IT WAS ELIMINATED AS A
TREATMENT OPTION BECAUSE IT IS MORE EFFECTIVE FOR VOLATILE
AND SEMIVOLATILE ORGANIC COMPOUNDS. FURTHER TREATMENT AND/OR
DISPOSAL WOULD BE REQUIRED FOR THE RESIDUAL ASH WHICH WOULD
CONTAIN ELEVATED METAL CONCENTRATIONS. INCINERATION WOULD BE
DIFFICULT TC IMPLEMENT AND CAPITAL AND OPERATION &
MAINTENANCE COSTS WOULD BE HIGH. COSTS WQULD BE FURTHER
INCREASED DUE TO THE TREATMENT AND/OR DISPOSAL COSTS FOR THE
RESIDUE ASH. ADDITIONAL COSTS TO THE OVERALL REMEDY
ASSOCIATED WITH INCINERATION OF THE WASTE PIT SOILS MAY HAVE
BEEN AS MUCH AS 20 MILLION.

COMMENT

CLOSING OF OLD LANDFILLS LEADS TO THE REQUIREMENT THAT NEW
LANDFILLS BE CONSTRUCTED FOR GARBAGE DISPOSAL IN THE SAME
LOCALITY. UNDER RECENTLY PASSED LEGISLATION, IT COSTS
APPROXIMATELY TEN MILLION DOLLARS TO ESTABLISH NEW LANDFILLS.

42
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THE COST TO DUMP IN NEW LANDFILLS WILL INCREASE GREATLY.
MORE PEOPLE WILL ILLEGALLY DUMP RATHER THAN PAY INCREASED
FEES. THUSLY, NEW LAWS AIMED AT PROTECTING THE ENVIRONMENT
LEAD TO DEGRATION OF IT.

RESPONSE

THE AGENCY DISAGREES WITH THIS COMMENT. EXAMPLES WHICH
ILLUSTRATE PROGRESS TOWARD MAKING THE ENVIRONMENT SAFER AND
CLEANER ARE EVIDENT THROUGHOUT THE NATION’S LAND, AIR AND
WATER. MUCH OF THIS PROGRESS IS THE DIRECT RESULT OF LAWS
PASSED BY CONGRESS TO PROTECT THE ENVIRONMENT AND AN
INCREASED PUBLIC AWARENESS OF THE BENEFITS OF A CLEAN
ENVIRONMENT. THE ECONOMIC COSTS SEEM HIGH BECAUSE THEY WERE
LARGELY IGNORED IN THE PAST. AS THE NATIONS ECONOMY SWITCHES
TOWARD THE INCLUSION OF ENVIRONMENTAL COST AS A COST OF DCOING
BUSINESS, THE DOLLARS SPENT ON DISPOSAL AND WASTE WILL
ACTUALLY DROP.

COMMENT

THE GOB (COAL MINE REFUSE) THAT IS EXPOSED AT THE BOTTOM OF
THE LANDFILL SHOWS HIGH CLAY CONTENT ~~- A PERFECT SEALER FOR
A LANDFILL. IN ESSENCE, THE LOCATION OF THIS SITE AND
COMPOSITION IS PERFECT FOR A LANDFILL.

RESPONSE

THE COAL MINE REFUSE MAY HAVE A HIGH CLAY CONTENT, BUT IT
ALSO CONTAINS A LARGE FRACTION OF COARSE GRAINED PARTICLES,
WHICH INCREASE THE PERMEABILITY OF THE MATERIAL. IF THE COAL
MINE REFUSE WAS A PERFECT SEALER, THERE SHOULD BE NC LEACHATE
DISCHARGES FROM THE SITE, HOWEVER, THIS IS OBVIOUSLY
HAPPENING. GROUND WATER MONITORING DATA HAS ALSO
DEMONSTRATED THAT CONTAMINANTS FOUND IN THE WASTE PIT HAVE
MIGRATED OUT OF IT AND MOVED DOWNGRADIENT. 1IN SUMMARY, THE
MATERIALS AND LOCATION OF THIS LANDFILL ARE REALLY NO
DIFFERENT FROM ANY LANDFILL WHICH IS NOT AN ENGINEERED
STRUCTURE. THERE ARE PROBLEMS WITH THE BUCKEYE RECLAMATION ~
LANDFILL WHICH THE STUDIES HAVE IDENTIFIED AND THE AGENCY
INTENDS TO ADDRESS.

COMMENT

WHAT’S THE BIG DANGER THAT EPA HAS FOUND WITH THIS LANDFILL?
A NUMBER OF CONTAMINANTS SUCH AS BENZENE, ARSENIC, AND
CHROMIUM WHICH EXCEED FEDERAL SAFE DRINKING WATER STANDARDS -
- BUT NO ONE IS DRINKING THE WATER FROM THE SITE! YOUR
REPORT STATES THAT ‘CONCENTRATIONS OF GROUND WATER
CONTAMINANTS DECREASED BELOW DETECTION LIMITS BEFORE MOVING
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BEYOND SITE BOUNDARIES.’ (I.E. THIS MEAN NO CONTAMINATION
FROM THOSE PREVIOUSLY MENTIONED ARE MOVING OFF-~SITE.)

RESPONSE

THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND
LIABILITY ACT (CERCLA) MANDATES THAT THE AGENCY IMPLEMENT
REMEDIES WHICH ENSURE LONG-TERM PROTECTION OF HUMAN HEALTH
AND THE ENVIRONMENT UTILIZING INSTITUTIONAL CONTROLS ONLY
WHEN NO OTHER REMEDY WILL WORK. THE PRESENCE OF THE
CONTAMINANTS MENTIONED ABOVE IN THE ON-SITE GROUND WATER
INDICATES A POTENTIAL FOR FURTHER FUTURE RELEASES. THE
AGENCY CAN NOT RELY ON HAPPEN STANCE AND LUCK TO ASSURE THE
CONTAMINATION STAYS PUT. BUCKEYE RECLAMATION LANDFILL IS A
FAIRLY YOUNG LANDFILL. ITS PEAK GAS AND LEACHATE PRODUCTION
PROBABLY WON’T OCCUR FOR TEN YEARS OR MORE. THE AGENCY,
THEREFORE, MUST TAKE MEASURES NOW TO PREVENT OFF-SITE
MIGRATION OF THE CONTAMINANTS BEFORE THE CURRENT SITUATION
BECOMES WORSE.

COMMENT

’SURFACE WATER SAMPLES COLLECTED FORM NEARBY CREEKS AND
LEACHATE SEEPS DETECTED CONTAMINATION FROM BOTH ACID MINE
DRAINAGE AND THE LANDFILL. THIS TYPE OF LEACHATE CAN BE
NEUTRALIZED AND TREATED BY THE USE OF CRUSHED LIMESTONE AND
THE CONSTRUCTION OF WETLANDS OR BOGS UTILIZING CATTAILS.

RESPONSE

THE AGENCY AGREES THAT THIS TYPE OF LEACHATE CAN BE TREATED
WITH CONSTRUCTED WETLANDS. HOWEVER, THE AGENCY WOULD LIKE TO
STRESS THAT FOR THIS SY¥STEM TO PERFORM EFFECTIVELY AND
RELIABLY, IT MUST BE CAREFULLY EVALUATED AND DESIGNED. THE
TREATMENT SYSTEM MUST COMPLY WITH REGULATIONS WHICH ESTABLISH
DISCHARGE LIMITS FOR THE TREATED WATER. BECAUSE OF THIS,
TREATING THE LEACHATE IS NOT AS EASY AS LINING THE CREEKS
WITH LIMESTONE AND PLANTING CATTAILS.

COMMENT

THERE IS MENTION OF AN ’‘INDUSTRIAL WASTE PIT’ IN WHICH HIGH
LEVELS OF CONTAMINATION WERE FOUND. THIS PIT IS ONLY
APPROXIMATELY ONE HALF ACRE IN SIZE AND NEARLY IN THE MIDDLE
OF THE LANDFILL, AND IT IS COVERED WITH TOP SOIL AND GROWING
GRASSES. THREE OF THE TWENTY-FOUR MONITORING WELLS DRILLED
ARE FOUND ONLY 40 YARDS AND BELOW THIS PIT, AND IT’S MY
UNDERSTANDING THAT THESE WELLS SHOW NO MIGRATION OF THE
CONTAMINANTS FROM THE PIT. ONE MUST ASSUME THAT THE
INDUSTRIAL WASTE IS STAYING RIGHT WHERE IT WAS PUT.

WESTLAW.
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10.

RESPONSE

MONITORING DATA COLLECTED DURING THE REMEDIAL INVESTIGATION
DOES NOT SUPPORT THIS STATEMENT. RELATIVELY HIGH LEVELS OF
THREE VOLATILE ORGANIC COMPOUNDS (VOCS), WHICH WERE
IDENTIFIED AS CHEMICALS OF CONCERN AND DETECTED IN THE WASTE
PIT, WERE DETECTED IN MONITORING WELL MW-4A. THIS WELL IS
LOCATED APPROXIMATELY 100 FEET EAST OF, AND DOWNGRADIENT
FROM, THE WASTE PIT. RELATIVELY SMALL AMOUNTS OF TWO OF
THESE VOCS WERE ALSO DETECTED IN MONITORING WELL MW-7A IT IS
LIKELY BUT NOT CERTAIN THAT THESE VOCS ARE ORIGINATING FROM
THE WASTE PIT TQO. 1IN SUMMARY, MONITORING DATA DOES SHOW
THAT CONTAMINANTS ARE SLOWLY LEAKING FROM THE WASTE PIT.

COMMENT

THE ENDANGERMENT ASSESSMENT REPORT STATES THAT ’CURRENT
EXISTING HUMAN EXPOSURE TO SITE CONTAMINANTS OCCURS WHEN
PEOPLE ENTER THE SITE AND INHALATION OF CONTAMINATED DUST
OVER A LONG PERIOD OF TIME POSES A POTENTIAL RISK OF CANCER’.
THE SITE 1S CLOSED DOWN AND THERE WILL BE NO LONG~TERM
EXPOSURE, NOR WILL THERE BE ANY SUBSTANTIAL AMOUNT OF DUST
SINCE THERE ARE GRASSES GROWING OVER MOST OF THE SITE.

RESPONSE

THE CURRENT RISK CALCULATIONS PERFORMED IN THE ENDANGERMENT
ASSESSMENT CONSIDERED TRESPASSERS ENTERING THE SITE FOR THE
PURPOSE OF DIRT BIKING. THIS ACTIVITY WAS OBSERVED DURING
PERFORMANCE OF FIELD WORK FOR THE REMEDIAL INVESTIGATION.
EVEN THOUGH THE SITE IS NOW CLOSED, THE AGENCY ASSUMES DIRT
BIKING AND OTHER FORMS OF TRESPASSING ACTIVITIES WILL
CONTINUE AND THEREFORE THE RISKS CALCULATED IN THE
ENDANGERMENT ASSESSMENT WILL CONTINUE TO EXIST.

COMMENT

THE FINDINGS ALSO MENTION THAT ’‘DIRECT CONTACT WITH AND LONGTERM
INGESTION OF SURFACE WATERS, SOILS, AND GROUND WATER

COULD RESULT IN AN UNACCEPTABLE LEVEL OF NONCANCEROUS OR
CANCEROUS HUMAN HEALTH RISKS’. WHO IS GOING TO DRINK THE

GROUND WATER FROM THE SITE OR EAT THE DIRT FROM THE LANDFILL
OVER A LONG PERIOD OF TIME OR EVEN OVER A SHORT PERIOD OF

TIME? NO ONE, OF COURSE!

RESPONSE

THE FINDINGS REFERRED TO IN THE COMMENT ABOVE CONCERN
POTENTIAL FUTURE-USE WHICH MAY BE POSED BY THE SITE IF
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11.

1-2.

IT WERE USED FOR RESIDENTIAL PURPOSES. IT IS THE AGENCY'’S
POLICY TO CALCULATE RISKS UNDER A REASONABLE WORST CASE
SITUATION AS A MEANS OF ESTABLISHING A BASE-LINE FOR
COMPARISON OF REMEDIAL ALTERNATIVES. THE AGENCY CHOSE TO USE
THE RESIDENTIAL USE SITUATION FOR THE REASCNABLE WORST CASE
SCENARIO AT THIS SITE. THE ENDANGERMENT ASSESSMENT
CALCULATIONS SHOWED THAT POTENTIAL RESIDENTS ON THE SITE
COULD BE EXPOSED TO UNACCEPTABLE HEALTH RISKS. THEREFORE,
THE AGENCY MUST TAKE MEASURES TO ASSURE THE RISKS ARE
MINIMIZED.

COMMENT

‘PROPOSED [POTENTIALLY) RESPONSIBLE PARTIES’, CERTAIN
COMPANIES, ARE BEING TOLD THEY HAVE TO ’'FORK OUT‘ 48k MILLION
DOLLARS TO CAP THE LANDFILL. IT’S ALREADY ALMOST ALL COVERED
WITH TOP SOIL AND PILANTED AND GROWING GRASS. WHY NOT LEAVE
IT AS IT IS? IT’S NOT HURTING ANYONE AND I‘'LL BET WON'’T HURT
ANYONE IN THE FUTURE. PUT SOME LIMESTONE IN THE CREEKS AND
PLANT SOME CATTAILS IN WETLANDS AND IT WILL BE FIXED.

RESPONSE

IT IS TRUE THAT THE SITE IS COVERED WITH SOIL WHICH IS
GROWING GRASSES. THE EXISTING COVER, HOWEVER, WAS NOT
ENGINEERED TO MINIMIZE INFILTRATION OF WATER, AS IS REQUIRED
BY LAW FOR SOLID WASTE LANDFILLS. MINIMIZING INFILTRATION OF
SURFACE WATER WILL INHIBIT CONTAMINATION MIGRATION AND
DECREASE LEACHATE GENERATION, EFFECTIVELY REDUCING HEALTH AND
ENVIRONMENTAL RISKS POSED BY THE SITE. IN ORDER TO ASSURE
THAT THE SITE POSES MINIMIZED RISK OVER THE LONG-TERM, A CAP
IS A NECESSARY COMPONENT OF THE REMEDY. THE AGENCY DOES
INTEND TO USE CONSTRUCTED WETLANDS FOR TREATMENT OF COLLECTED
LEACHATE AND GROUND WATER, HOWEVER THE WETLANDS WILL BE
PROPERLY DESIGNED TO ASSURE THE COLLECTED WATERS ARE TREATED
SUFFICIENTLY TO MEET APPROPRIATE DISCHARGE LIMITS.

COMMENT

WE HAVE TO DC AWAY WITH LANDFILLS BECAUSE WE’'RE DESTROYING
THE LANDS. WE’RE MAKING MORE PEOPLE BUT WE DON’T MAKE MORE
LAND. THERE’S 50 ACRES DOWN THERE (THE BUCKEYE SITE) THAT
NOBODY CAN USE OR LIVE ON. WE KEEP CONTINUING BUILDING MORE
LANDFILLS BUT WE DON’T FIGURE OUT A WAY TO RECYCLE OUR WASTE.

RESPONSE
THE AGENCY FULLY SUPPORTS WASTE MINIMIZATION AND RECYCLING

EFFORTS AS A MEANS OF PRESERVING THE ENVIRONMENT. ALSO SEE
RESPONSE TO COMMENT 4.

Il
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14.

15.

COMMENT

THE LANDFILL WAS CONSTRUCTED ON THE MINE SPOILAGE (REFUSE).
THE REASON IT WAS CONSTRUCTED ON THE MINE SPOILAGE WAS -- IT
WAS A WASTE AREA, WHY NOT PUT A DUMP ON IT. WE’LL PUT OUR
GARBAGE ON IT, COVER IT UP, PUT GRASS ON IT WHEN IT IS DONE
AND HAVE A NICE AREA WHEN IT WAS DONE. I CERTAINLY BELIEVE
THAT’S THE THOUGHT BEHIND THAT LANDFILL.

RESPONSE

THE AGENCY CAN NOT SPECULATE ON WHAT THE INTENTIONS WERE FOR
LOCATING THE LANDFILL IN THE KINGS RUN VALLEY.

COMMENT

THE THING I FEAR MOST ABOUT YOUR PROPOSAL IS THE COSTS AND
ITS BENEFITS. THERE IS AN AWFUL LOT OF ACID MINE DRAINAGE
THAT COMES INTO LITTLE MCMAHON CREEK, NOT ONLY FROM THE
LANDFILL AREA BUT FROM OTHER AREAS. I CAN’T SEE SPENDING
48.6 MILLION DOLLARS, OR WHATEVER THAT FIGURE IS, WHEN YOU
HAVE OTHER AREAS, OTHER ACID MINE DRAINAGE COMING OFF INTO
THOSE CREEKS.

RESPONSE

THE REMEDIAL ACTION WHICH HAS BEEN SELECTED FOR THE BUCKEYE
RECLAMATION LANDFILL SITE IS NOT EXCLUSIVELY A MINE
RECLAMATION PROJECT. THE COMPONENTS OF THE REMEDY SERVE TO
MINIMIZE INFILTRATION OF SURFACE WATER INTC THE LANDFILLED
AREA, COLLECT LANDFILL LEACHATE AND GROUND WATER (MUCH OF
WHICH IS ALSO ACID MINE DRAINAGE IMPACTED), TREAT THE
COLLECTED WATERS AND POSSIBLY IMPLEMENT INSTITUTIONAL
CONTROLS ON THE SITE PROPERTY. THE GOAL OF THE REMEDY IS TO
PREVENT OFF-SITE MIGRATION OF CONTAMINANTS AND TREAT
CONTAMINATED WATERS WHICH DO MOVE OFF-SITE. ACID MINE
DRAINAGE IS NOT THE ONLY PROBLEM IDENTIFIED AT THIS SITE AS
EVIDENCED BY THE PRESENCE OF MAN-MADE CHEMICALS.

COMMENT

I DON’T KNOW WHETHER BELMONT COUNTY IS GOING TO END UP HAVING
TO PAY FOR THIS OR NOT. I FEEL LIKE THE AGENCIES ARE
PENALIZING THE LOCAL PEOPLE THAT OWN THAT LANDFILL, CAUSING
THEM AND SOME OF THE OTHER DUMPERS TO COME UP WITH ALL THIS
MONEY TO REPAIR ALL OF THIS WHEN YOUR STUDIES SHOW THAT ALL
THE METALS AND EVERYTHING THAT IS COMING OUT OF THE LANDFILL
IS COMING OUT OF THAT ACID MINE DRAINAGE.
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RESPONSE

FIRST, BELMONT COUNTY IS NOT THE ONLY POTENTIALLY RESPONSIBLE
PARTY AT THIS SITE. THE AGENCY WILL ATTEMPT TO NEGOTIATE AN
AGREEMENT WITH A NUMBER OF POTENTIALLY RESPONSIBLE PARTIES
(PRPS) FOR THE PERFORMANCE OF THE REMEDIAL DESIGN AND
REMEDIAL ACTION. SECOND, THE AGENCY STUDIES SHOW THAT MANMADE
CONTAMINANTS, WHICH COULD NOT HAVE COME FROM ACID MINE
DRAINAGE, ARE PRESENT AT THE LANDFILL. SAMPLE ANALYSES ALSO
SHOWED HIGH CONCENTRATIONS OF METALS, SOME OF WHICH COULD
HAVE BEEN RELEASED FROM INDUSTRIAL WASTES DISPOSED AT THE
BUCKEYE RECLAMATION LANDFILL SITE. THE ACID MINE DRAINAGE IS
NOT THE PRIMARY REASON SUPERFUND IS CONDUCTING A REMEDIATION
AT THIS SITE.

COMMENT

I CAN’T SEE WHERE YOU ARE BEING FAIR IN WANTING TO HAVE PRPS
PUT ALL THIS MONEY OUT WHEN THE ORIGINAL INTENT OF THE
LANDFILL WAS TO COVER ALL THE MINE REFUSE ANYWAY. I THINK
YOU ARE PENALIZING THOSE PEOPLE VERY UNJUSTLY FOR THE
BENEFITS THAT WILL BE DERIVED.

RESPONSE

REGARDLESS OF THE ORIGINAL INTENT OF THE LANDFILL, THE
STUDIES PERFORMED BY THE AGENCY HAVE CONCLUDED THAT AN
ALREADY DEGRADED SITUATION AT THE BUCKEYE RECLAMATION
LANDFILL SITE WAS MADE WORSE BY LANDFILLING. THE SELECTED
REMEDY IS SIMILAR TO THE SORT OF LANDFILL CLOSURE WHICH IS
REQUIRED UNDER STATE OF CHIO SOLID WASTE REGULATIONS. ALL
SOLID WASTE LANDFILLS IN OHIO ARE REQUIRED BY OHIO LAW TO BE
COVERED IN A PROPER MANNER AND PROVIDE FOR LEACHATE
COLLECTION AND TREATMENT. THE AGENCY DOES NOT INTEND TO
PENALIZE ANY PARTY, ONLY TO PROTECT HUMAN HEALTH AND THE
ENVIRONMENT.

YOMMENTS 17 THROUGH 27 WERE SUBMITTED BY THE BUCKEYE RECLAMATION

“-LANDFILL STEERING COMMITTEE. BECAUSE MOST OF THESE COMMENTS ARE
LENGTHY, THEY HAVE BEEN SUMMARIZED IN THIS RESPONSIVENESS SUMMARY.
THE COMPLETE COMMENTS CAN BE FOUND IN THE ADMINISTRATIVE RECORD
FOR THE BUCKEYE RECLAMATION LANDFILL SITE.

17.

COMMENT

THE FINAL RI REPORT STATES THAT ‘THE FLOW SYSTEM IN THE MINE
SPOIL IS COMPLICATED BECAUSE OF ITS HETEROGENEITY. IT
INVOLVES NOT A SINGLE, UNIFORM WATER TABLE BUT A SERIES OF
SEMI-ISOLATED SATURATED ZONES, SOME WITH FAIRLY EXTENSIVE
WATER TABLES, COEXISTING IN PLACES WITH MORE LOCAL,
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SEMIPERCHED WATER TABLES.’ FINAL RI P. 142. THE CONCLUSIONS
EXPRESSED IN THIS QUOTE ARE ENTIRELY WITHOUT SUPPORT AND
INCONSISTENT WITH THE INFORMATION AND DATA COLLECTED DURING
THE RI. THE DATA COLLECTED DURING THE RI INDICATES THAT THE
WATER TABLE (IN THE MINE REFUSE ZONE) IS A SINGLE SATURATED
ZONE WHICH EXISTS AT THE BASE OF THE UNCONSOLIDATED MATERIAL,
AND OCCURS DUE TO THE PERMEABILITY CONTRAST BETWEEN THE
UNCONSOLIDATED MATERIALS AND THE RELATIVELY IMPERMEABLE
VIRGIN SOIL HORIZON OR BEDROCK FORMATIONS BELOW (ALTHOUGH
LEAKAGE SURELY OCCURS) .

RESPONSE

THE AGENCY HAS DETERMINED THAT HYDROLOGIC DESCRIPTION

PROVIDED FOR THE MINE REFUSE ZONE IN THE ABOVE COMMENT MAY BE
AN OVERSIMPLIFICATION OF THE SITUATION. THE AGENCIES CONTEND
THAT DATA FROM THE RI SHOWS THAT IN PLACES WHERE THE MINE
REFUSE IS RELATIVELY THIN, AS AT MW-6A (36 FEET) AND MW-11A
(17 FEET), IT IS DRY. IN THE OTHER MONITORING WELLS (MW-2A,
MW-7A, MW-8A, MW-9A AND MW-12A), WHERE THICKNESSES OF MINE
REFUSE RANGE FROM 40 TO 100 FEET, THE MINE REFUSE IS

PARTIALLY SATURATED. THEREFORE, MOVING FROM NORTH TO SOUTH
WITHIN THE MINE REFUSE ON-SITE, A CONTINUOUS GROUND WATER
TABLE MAY NOT BE PRESENT AS IS IMPLIED IN THE ABOVE COMMENT.
THE ABOVE COMMENT TOOK SPECIAL EXCEPTION TO THE USE OF ‘SEMIPERCHED’
IN DESCRIBING THE GROUND WATER CONDITIONS IN THE

MINE REFUSE. THIS TERM WAS INTENDED TO DESCRIBED GROUND WATER
LEVELS WHICH WERE MEASURED HIGHER UP ON THE RIDGE WHICH
SEPARATES KINGS RUN AND UNNAMED RUN. BECAUSE OF THE
HETEROGENEITY OF THE MINE REFUSE IN THE LANDFILL AREA, THE
AGENCY CONCLUDED THAT SOME OF THESE TOPOGRAPHICALLY HIGHER
GROUND WATER MEASUREMENTS COULD HAVE RESULTED FROM RESTRICTED
DOWNWARD PERCOLATION OF WATER IN LOCALIZED AREAS.

COMMENT

THE DRAFT RI REPORT CONTAINED IMPORTANT OBSERVATIONS AND DATA
REGARDING RECHARGE TO BEDROCK FORMATIONS. ALTHOUGH THE DATA
WAS CONSISTENT WITH OTHER SITE DATA, THE FINAL RI REPORT
IGNORED THE INFORMATION, AND AS A RESULT, FUNDAMENTAL SITE
HYDROGEOLOGIC OBSERVATIONS AND DESCRIPTIONS WERE LOST. THIS
COMMENT TAKES SPECIAL EXCEPTIONS TO REVISIONS PERFORMED BY
THE AGENCIES REGARDING GROUND WATER RECHARGE AND DISCHARGE
FROM THE REDSTONE LIMESTONE AND SEWICKLY COAL.

RESPONSE
THE AGENCY DETERMINED THAT CAREFUL EXAMINATION OF DRILLING

DATA IS REQUIRED OR ELSE ERRONEQUS CONCLUSIONS MAY BE MADE AS
TO WHICH UNITS ARE OR ARE NOT WATER BEARING. AN EXAMPLE OF

49

WESTLAW



EDR-ID 1000270081 PAGE 50

WHAT IS BELIEVED TO BE SUCH A MISINTERPRETATION IS THE
STATEMENT IN THE ABOVE COMMENT THAT THE SEWICKLEY COAL IS NOT
WATER BEARING AT THE SITE. THIS ALL INCLUSIVE STATEMENT IS
BASED ON THE LOSS, DURING DRILLING, OF APPROXIMATELY 3750
GALLONS OF WATER IN MW-5C BETWEEN DEPTHS QF 216 AND 295 FEET
(A 79-FOOT INTERVAL THAT INCLUDES THE SEWICKLEY COAL), PLUS
THE FACT THAT THE WELL, HAVING BEEN ’‘BLOWN DRY’, FAILED TO
‘RECHARGE’. THE AGENCY WAS NOT TOLD HOW MUCH TIME WAS
ALLOWED TC REENTER THE WELL, A PROCESS THAT CONCEIVABLY COULD
TAKE SEVERAL HOURS OR EVEN DAYS. MOREOVER, THERE IS NO
EVIDENCE PRESENTED THAT THE WATER WAS INDEED LOST IN THE
SEWICKLEY COAL AND NOT IN PERMEABLE ZONES ABOVE OR BELOW THE
COAL.

THE STATEMENT ALSO IMPLIED IN THIS COMMENT THAT THE SEWICKLEY
COAL AND REDSTONE LIMESTONE ARE ’NATURALLY DRY’ BECAUSE THEY
'LACK RECHARGE AREAS’ IS NOT CORRECT. BOTH UNITS CROP OUT ON
THE SIDES OF THE RIDGE WHERE THEY ARE EXPOSED TO RECHARGE BY
PRECIPITATION, SIMILAR TO THE OTHER BEDS THAT UNDERLIE THE
SITE.

— THE QUESTION OF WHY WELLS MW-1C AND MW-5C WERE DRY WAS NOT
ADDRESSED TO THE SATISFACTION OF THE AGENCY IN THIS COMMENT.
ACCORDING TO MINE MAPS OF THE OHIO DIVISION OF RECLAMATICN,
THE PITTSBURGH COAL HAD BEEN ESSENTIALLY MINED OUT, EXCEPT
FOR PILLARS AND WALLS REQUIRED FOR ROOF SUPPORT, OVER THE
ENTIRE SITE. IT IS COMMON PRACTICE IN UNDERGROUND MINING TO
REMOVE, FOR SAFETY REASONS, INCOMPETENT BEDS OF CLAY AND
SHALE OVERLYING THE COAL. IT IS THIS MATERIAL THAT MAKES UP
MOST OF THE MINE SPOIL NOW PILED ON THE SURFACE. 1IN THIS
INSTANCE, REMOVAL OF THESE OVERLYING BEDS WOULD ALLOW WATER
IN THE REDSTONE LIMESTONE TO DRAIN INTO THE ABANDONED MINE,
PROBABLY AT A RATE FASTER THAN IT CAN ENTER THE LIMESTONE BY
NORMAL RECHARGE.

THE HYPOTHESIS OF DRAINAGE INTO THE UNDERLYING MINES TO
ACCOUNT FOR THE ABSENCE OF WATER IN THE REDSTONE LIMESTONE AT
WELLS MW-1C AND MW-5C IS STRENGTHENED BY STATEMENTS RELATIVE
~ TO THE REDSTONE LIMESTONE IN THE FINAL RI, P. 164: ’‘DURING
THE DRILLING OF MW-5C, THE DRILL STEM ENCOUNTERED A VOID AND
ABRUPTLY DROPPED ONE-HALF FQOT. . .’ 'DRILLING FLUIDS WERE
RAPIDLY LOST . . . INDICATING SUBSTANTIAL POROSITY AND
PERMEABILITY AT MW-5C; HOWEVER, THE FORMATION IS DRY AT THIS
LOCATION.’ DRAINAGE INTO THE MINE WOULD SEEM A LOGICAL
EXPLANATION OF WHY THIS PERMEABLE UNIT WAS DRY AT THESE WELL
SITES. THE UNDERLYING MINES MAY NOT BE DRY EVERYWHERE,
HOWEVER, BECAUSE OF UNEVENNESS OF THE OLD MINE FLOORS,
POSSIBLY ACCOUNTING FOR THE FACT THAT THE REDSTONE LIMESTONE
IS WATER BEARING IN PLACES, AS AT THE SITES OF WELLS MW-10C
AND MW-12C. IT IS POSSIBLE THAT LOCAL MOUNDING OF THE WATER
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20.

TABLE OFFERS INCREASED LOCAL RECHARGE TQ THE REDSTONE
LIMESTONE AS IS PROPCSED IN THE COMMENT, BUT THE AGENCY
BELIEVES DRAINAGE TC THE UNDER GROUND MINE THEORY IS BETTER.

COMMENT

THE DRAFT RI REPORT’S OBSERVATION, INDICATING THAT A LARGE

SITE SURFACE WATER BODY, THE NORTHERN IMPOUNDMENT, SERVES AS

A PRIMARY SOURCE OF RECHARGE FOR THE BENWOOQD LIMESTONE WATERBEARING
ZONE WAS ERRONEQUSLY EXCLUDED FROM THE FINAL RI

REPCRT. AS A RESULT, THE FINAL RI REPORT’S DISCUSSION OF

LIMITED RECHARGE TO THE BENWOOD FORMATION BY THE NORTHERN
IMPOUNDMENT IS BASED ON IMPROPER USE OF SITE DATA AND FLAWED

LOGIC.

RESPONSE

THE AGENCY MAINTAINS ITS POSITION THAT THE NORTHERN
IMPOUNDMENT IS NOT THE PRIMARY RECHARGE SOURCE FOR THE
BENWOQD LIMESTONE. THE ABOVE COMMENT PRESENTED CALCULATIONS
WHICH ESTIMATED THE RECHARGE POTENTIAL TO THE BENWOOD FROM
BOTH THE MINE REFUSE AT THE BENWOOD SUBCROP AND THE NORTHERN
IMPOUNDMENT. THE CALCULATIONS CONCLUDED THAT THE NORTHERN
IMPOUNDMENT MAY HAVE 2 TO 5 TIMES THE RECHARGE POTENTIAL OF
THE SUBCROP. THESE CALCULATIONS, HOWEVER FAIL TO TAKE INTO
ACCOUNT THE SEDIMENTS AT THE BOTTOM OF THE NORTHERN
IMPOUNDMENT, WHICH SHOULD REDUCE DISCHARGE FROM THE
IMPOUNDMENT. IN THE CONCLUDING STATEMENT OF THE FINAL RI
REPORT, THE AGENCY DID NOT DISCOUNT THE NORTHERN IMPOUNDMENT
AS A RECHARGE SOURCE, ONLY THAT IT IS NOT THE MAJOR RECHARGE
SOURCE.

COMMENT

THE FINAL RI REPORT (P. 211) NOTES THAT NW-10C AND MW-3B
COULD NOT BE PROPERLY DEVELOPED BECAUSE OF EXCEPTIONALLY LOW
YIELDS. DESPITE THESE DEFICIENCIES, THE AGENCIES REQUIRED
THAT DATA FROM THESE WELLS BE USED IN THE ENDANGERMENT
ASSESSMENT (FINAL EA REPORT, P.2-9) IN CALCULATING POTENTIAL
HUMAN EXPOSURE TO GROUND WATER. IT IS NEVER NECESSARY OR
PROPER TO USE DATA WHEN THERE IS STRONG REASON TC SUSPECT
THAT THE DATA IS SPURIOUS. 1IN BOTH INSTANCES, OTHER WELLS IN
THE SAME FORMATION ARE AVAILABLE TO PROVIDE ADEQUATE
INFORMATION TO ESTABLISH THE TRUE WATER QUALITY USE OF DATA
FORM UNDEVELOPED WELLS IS CONTRARY TO NUMEROUS EPA GUIDANCE
ON GROUND WATER MONITORING. 1IT IS UNACCEPTABLE TO USE
SPURIOUS DATA BY CLAIMING THAT ITS USE IS A CONSERVATIVE
ASSUMPTION. THE DATA IS INVALID AND MEANINGLESS. MOREOVER,
THE DATA CANNOT BE CONSIDERED VALID, MEANINGFUL, OR
 CONSERVATIVE’ SIMPLY BECAUSE SIMILAR ’'NUMBERS’ ARE OBTAINED
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FROM VALID DATA.
RESPONSE

THE AGENCY MAINTAINS ITS POSITION THAT ANALYTICAL DATA FROM
THESE WELLS IS VALID. THE DATA FROM THESE WELLS WAS
VALIDATED THROUGH LABORATORY AND AGENCY QA/QC PROCEDURES. IN
THIS INSTANCE, THE AGENCY STATED THAT INCLUSION OF THE DATA
WAS A /CONSERVATIVE APPROACH’, NOT IN TERMS OF ESTIMATING THE
HEALTH RISKS POSED BY THE SITE, BUT IN TERMS OF THE
UNCERTAINTY OF THE SQURCE OF CONTAMINANTS DETECTED IN THE
WELL. THE AGENCY WAS NOT CONVINCED THAT THE CHEMICALS OF
CONCERN PRESENT IN THE SAMPLE WERE DERIVED MERELY FRCM WELL
INSTALLATION PROBLEMS, THEREFORE THE DATA FROM THESE WELLS
WAS INCLUDED IN THE ENDANGERMENT ASSESSMENT.

COMMENT

THE FINAL ENDANGERMENT ASSESSMENT (EA) REPORT ASSUMES AN
UNREASONABLE FUTURE RESIDENTIAL USE SCENARIO WHERE LOCAL
STREAMS ARE USED AS A PRIMARY DRINKING WATER SOURCE, EVEN
THOUGH INGESTION OF SURFACE WASTER IS ‘NOT EXPECTED TO BE A
MAJOR OR PROBABLE EXPOSURE ROUTE’ (FINAL EA REPORT, P. 3-28),
AND ‘INGESTION OF UNTREATED SURFACE WATER PROBABLY
CONSTITUTES THE LEAST LIKELY EXPOSURE PATHWAY DUE TO THE POOR
AESTHETIC QUALITY OF. THE STREAM WATER (I.E, DISCOLORATION AND
PALATABILITY EFFECTS DUE TO ACID MINE DRAINAGE CONDITIONS’/,
FINAL EA REPORT, P. 5-16). RISKS CALCULATED UNDER THIS
SCENARIO PROVIDE AN INAPPROPRIATE AND MISLEADING
CHARACTERIZATION OF BRL SITE-RELATED RISKS.

RESPONSE

THE AGENCY DETERMINED THAT CALCULATING FUTURE RESIDENTIAL
RISKS FOR INGESTION OF SURFACE WATER (AS A PRIMARY DRINKING
WATER SOURCE) IN THIS AREA WAS JUSTIFIED. DURING THE
RESIDENTIAL SURVEY, WELLS WHICH WERE INSTALLED INTO THE
ALLUVIAL AQUIFER ADJACENT TO LITTLE MCMAHON CREEK WERE
IDENTIFIED. THERE IS A POSSIBILITY THAT THE WATER ENTERING
THESE WELLS IS COMING DIRECTLY FROM LITTLE MCMAHON CREEK.
ANOTHER CONSIDERATION UNDER THE FUTURE USE SCENARIO WAS THAT,
BECAUSE WATER BEARING ZONES UNDER THE SITE DO NOT PRODUCE
LARGE AMOUNTS OF WATER, SURFACE WATER MAY BE THE ONLY VIABLE
SOURCE OF WATER IN AN ON-SITE RESIDENTIAL SCENARIO.

COMMENT
THE ENDANGERMENT ASSESSMENT (EA) ATTEMPTED TO EXAMINE ‘THE

POTENTIAL HEALTH AND ENVIRONMENTAL EFFECTS WHICH MAY BE
ASSOCIATED WITH CONTAMINANTS IN THE ENVIRONMENTAL MEDIA AT
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THE BUCKEYE RECLAMATION LANDFILL.‘ FINAL EA REPORT,
EXECUTIVE SUMMARY. THE EA IS BASED ON THE ANALYTICAL RESULTS
OF SAMPLES COLLECTED DURING THE RI. THE RESULTS OF SUCH AN
ASSESSMENT CAN ONLY BE MEANINGFUL IF THE ANALYTICAL METHODS
USED ARE SENSITIVE ENOUGH TO ACCURATELY DETERMINE THE LEVELS
OF CONTAMINANTS PRESENT IN THE SAMPLES BEING ANALYZED. THE
ANALYTICAL METHODS USED IN THE RI WERE SELECTED BASED ON WHAT
WAS UNDERSTOOD TC BE THE EXPOSURE PATHWAYS THAT WOULD BE
CONSIDERED IN THE EA, AND THE SENSITIVITY OF THE SELECTED
METHODS PROVIDED RESULTS THAT CAN BE USED TO CHARACTERIZE THE
RISK OF THOSE PATHWAYS. FOR EXAMPLE, FOR DERMAL EXPOSURE THE
ANALYTICAL RESULTS ALLOWED FOR AN ACCURATE CALCULATION OF
RISK AND INDICATED THAT THE TOTAL PATHWAY HAZARD INDICES AND
CANCER RISKS FROM DERMAL CONTACT WITH SURFACE WATER WERE WELL
WITHIN THE ACCEPTABLE RANGE. THE SELECTED ANALYTICAL
METHODS, HOWEVER WERE NOT SENSITIVE ENOUGH TO PROPERLY
CHARACTERIZE THE RISK CREATED BY A SURFACE WATER INGESTION
SCENARIO,

ANALYTICAL METHODS WITH VERY LOW LIMITS OF DETECTION WERE NOT
USED BECAUSE EXPOSURE THROUGH SURFACE WATER INGESTION WAS NOT
CONSIDERED TO BE A REALISTIC OR EVEN PROPER EXPOSURE
SCENARIO. AS A RESULT, THE ANALYTICAL METHODS USED DO NOT
PROVIDE THE LOW DETECTION LIMITS THAT ARE NEEDED TO PROPERLY
CHARACTERIZE RISK ASSOCIATED WITH A WATER INGESTION SCENARTO.
DESPITE THE LACK OF APPROPRIATE ANALYTICAL SENSITIVITY, THE
FINAL EA REPORT ADDED A SURFACE WATER EXPOSURE PATHWAY AND
ASSUMED THAT EACH NON-DETECTED CONTAMINANT WAS PRESENT AT ITS
ANALYTICAL DETECTION LIMIT. THUS, ALL SAMPLES WERE ASSUMED
TO HAVE CONTAMINANTS PRESENT AT LEAST AT THE ANALYTICAL LEVEL
OF DETECTION.

THIS FUNDAMENTALLY FLAWS THE EA PROCESS BECAUSE THE MINIMUM
DETECTION LEVELS FOR THE ANALYTICAL METHODS USED, THE LOWEST
LEVEL POSSIBLE UNDER THE ASSUMPTIONS USED IN THE FINAL EA
REPORT, PRESENT UNACCEPTABLE RISKS.

RESPONSE

DATA USED IN THE CALCULATION OF RISK IN THE EA WAS FIRST
SCREENED USING SEVERAL CRITERIA. ONE OF THE FIRST
REQUIREMENTS FOR A CONTAMINANT TO BE CONSIDERED PRESENT IN A
MEDIA WAS THAT IT WAS DETECTED, EITHER AT ESTIMATED OR ABOVE
DETECTION LIMIT CONCENTRATIONS. 1IF A CHEMICAL WAS NOT
DETECTED IN A CERTAIN MEDIA, RISKS WERE NOT CALCULATED FOR
THAT CHEMICAL IN THAT MEDIA. IF A CONTAMINANT WAS DETECTED
AT ONE SAMPLING POINT IN A SPECIFIC MEDIA, IT WAS CONSIDERED
TO BE PRESENT THROUGHOUT THE MEDIA, AT THE DETECTION LIMIT.
THE GUIDANCE UNDER WHICH THIS DOCUMENT WAS PREPARED, THE
SUPERFUND PUBLIC HEALTH EVALUATION MANUAL (SPHEM), ALLOWS
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LATITUDE IN SELECTING ONE-HALF OR FULL DETECTION LIMITS FOR
PERFORMING CALCULATIONS. THE AGENCY CHOSE TO USE THE FULL
DETECTION LIMIT FOR EA CALCULATIONS BECAUSE A CONSERVATIVE
APPROACH WAS DESIRED AND THIS OPTION WAS AVAILABLE IN THE
AGENCY GUIDANCE. IF A CONTAMINANT IS PRESENT IN A MEDIA AND
THAT MEDIA PROVIDES A COMPLETE EXPOSURE PATHWAY, THE AGENCY
MUST ESTIMATE THE RISKS ASSCOCIATED WITH THE PATHWAY.

COMMENT

CALCULATION OF RISK IN THE FINAL EA REPORT EMPLOYS
METHODOLOGIES THAT POOL DATA FROM SEVERAL SURFACE WATER
SAMPLING STATIONS TO DERIVE MEAN CONTAMINANT CONCENTRATIONS
FOR USE IN EXPOSURE CALCULATIONS. THE WAY IN WHICH THE DATA
FROM THE SURFACE WATER STATIONS WAS POOLED RESULTED IN
GROUPINGS OF DATA THAT MAKE IT IMPOSSIBLE TO MEANINGFULLY
COMPARE THE RISK CAUSED BY LANDFILLING ACTIVITIES WITH THE
RISK CREATED BY ACID MINE DRAINAGE (‘/AMD’) FROM THE MINE
REFUSE AT THE SITE OR IN THE SURROUNDING AREA.

RESPONSE

THE GROUPINGS OF THE SURFACE WATER DATA USED TO DERIVE THE
MEAN CONTAMINANT CONCENTRATIONS WERE DEVELCPED JOINTLY BY THE
SITE STEERING COMMITTEE AND THE AGENCY. AT THE TIME, ALL
PARTIES AGREED THAT THIS GROUPING WOQULD BEST ASSESS THE
HEALTH EFFECTS PCSED BY THE SITE. A MAJOR ISSUE DISCUSSED
WAS HOW APPLICABLE THE UNNAMED RUN SURFACE WATER STATION (BY6)
DATA WAS FOR BRL SITE COMPARISONS., THE UNNAMED RUN IS NOT
IMPACTED BY LANDFILLING BUT IS GREATLY IMPACTED BY ACID MINE
DRAINAGE (AMD). BECAUSE UNNAMED RUN IS IN A DIFFERENT
DRAINAGE BASIN IN WHICH THERE HAS BEEN NO RECLAMATION
ACTIVITY SIMILAR TO THAT WHICH HAS OCCURRED IN THE KINGS RUN
BASIN, THE AGENCY DETERMINED THAT ANY RISKS CALCULATED USING
ONLY UNNAMED RUN DATA WOULD OVERSTATE SITE RELATED AMD
EFFECTS. FOR THIS REASON, THE AGENCY DETERMINED THE DATA
GROUPINGS USED IN THE FINAL EA BEST ASSESSED SITE RISKS.

COMMENT

THE USE OF STORM WATER FLOW DATA IN DERIVING MEAN
CONTAMINANTS CONCENTRATIONS FOR USE IN EXPOSURE MODELING IS
IMPROPER AND UNREALISTIC. BY COMBINING TWO ROUNDS OF STORM
WATER DATA WITH BASEFLOW DATA IN THE CALCULATION OF MEAN
CONTAMINANT CONCENTRATIONS, THE RESULTS OF THE FINAL EA
REPORT ARE INAPPROPRIATELY SLANTED TOWARD STORM CONDITIONS.
BASEFLOW CONDITIONS ARE MORE TYPICALLY PRESENT IN THE STREAM.
STORM WATER FLOW IN THESE STREAMS IS A BRIEF, RARE EVENT.
USING BOTH SETS OF THE DATA CAUSES THE EXPOSURE SCENARIO TO
EFFECTIVELY MODEL A SITUATION WHERE A MAJOR STORM EVENT
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OCCURS HALF OF THE TIME. GIVING EQUAL WEIGHT TO BOTH SETS OF
DATA RESULTS IN A MEAN CALCULATION THAT IS INAPPROPRIATE AND
NOT REPRESENTATIVE OF SITE CONDITIONS.

WHEN CALCULATIONS IN THE FINAL EA REPORT ARE RECALCULATED
WITH ONLY BASEFLOW DATA INCLUDED, HAZARDS AND RISKS ARE
GREATER IN THE PRE-LANDFILL CONDITION THAN AT THE BRL SITE.

RESPONSE

THE AGENCY INSISTED ON COLLECTION OF STORM FLOW SURFACE WATER
SAMPLES IN ORDER TO EVALUATE POTENTIAL MAXIMUM CONTAMINANT
RELEASES IN THIS PATHWAY. ANALYTICAL DATA FROM THESE STORM
FLOW SAMPLES DID SHOW HIGHER CONTAMINANT LEVELS THAN THOSE
FOUND IN BASE FLOW SAMPLES. THE ABOVE COMMENT AND APPENDIX
TO THE COMMENT PROPOSES TO IGNORE THE DATA AND ONLY INCLUDE
BASE FLOW DATA IN CALCULATING RISKS FROM THIS PATHWAY. THE
AGENCY DETERMINED THE TWO SETS OF DATA SHOULD BE COMBINED IN
ORDER TO FULLY EVALUATE RISKS POSED BY THE PATHWAY.

COMMENT

THE DRAFT RI REPORT PROVIDED IMPORTANT OBSERVATIONS RELATED
TO THE POTENTIAL FOR THE BRL SITE TO IMPACT LOCAL STREAMS BY
NOTING THAT BRL SITE~-RELATED CONTAMINANTS IN SURFACE WATER
ARE THE SAME METAL CONTAMINANTS, AND IN SIMILAR
CONCENTRATIONS AS FOUND IN THE AMD. IT IS ALTOGETHER
REASONABLE AND PROPER TO CONTRAST POTENTIAL FUTURE IMPACTS
FROM ALL SOURCES OF CONTAMINATION IN DISCUSSING THE
LIKELIHOOD THAT THE ALLUVIAL AQUIFER WILL BE IMPACTED BY THE
BRL SITE IN THE FUTURE.

THE DRAFT RI REPORT (P. 407) ALSO NOTED THE ELEVATED
CONCENTRATIONS OF METALS FROM MINE SPOIL LEACHATE IN THE
UNNAMED RUN DRAINAGE HAVE BEEN ACTING ON THIS AQUIFER FOR
OVER 60 YEARS, YET NO MCLS FOR THESE CONTAMINANTS WERE
EXCEEDED IN DOMESTIC WELL SAMPLES. THERE WERE VERY FEW
OCCURRENCES OF VOLATILE OR SEMIVOLATILE CONTAMINANTS DETECTED
IN SURFACE WATERS RECHARGING THIS AQUIFER AND VALUES FOR
CONTAMINANTS THAT WERE DETECTED WERE AT OR NEAR DETECTION
LIMITS. 1IN ADDITICN, THE HIGHLY MOBILE ORGANIC CONTAMINANTS
THAT COULD CONCEIVABLY BE COMING FROM THE WASTE PIT HAVE NOT
BEEN DETECTED IN SURFACE WATER AND ARE IN LOW CONCENTRATIONS
IN ON-SITE GROUND WATER. SEMIVOLATILE COMPOUNDS WERE NOT
SHOWN TO HAVE CONTAMINATED SURFACE WATER. SEMIVOLATILE
COMPOUNDS WERE DETECTED IN WELLS NEAR THE WASTE PIT BUT ONLY
AT VERY LOW CONCENTRATIONS. SHOULD ANY OF THESE ORGANIC
CONTAMINANTS IN ON-SITE GROUND WATER REACH THE SURFACE
WATERS, NATURAL DILUTION WOULD REDUCE THE CURRENTLY VERY LOW
CONCENTRATIONS TO BELOW ANALYTICAL DETECTION. THUS FUTURE
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CONTAMINATION OF THE ALLUVIAL AQUIFER, AND THE DOMESTIC WELLS
IS EXTREMELY UNLIKELY.

RESPONSE

THE AGENCY CANNOT SPECULATE ON THE WATER QUALITY IN THE LOCAL
PRIVATE WELLS OVER THE PAST 60 YEARS, NO MATTER WHAT
CONTAMINANT RELEASES MAY HAVE OCCURRED IN THE AREA. WITH NO
REAL DATA TO ESTABLISH THE WATER QUALITY IN THE DOMESTIC
WELLS IN THE 60 YEARS PRIOR TO RI ACTIVITIES, IT IS DIFFICULT
TO CLAIM THAT THE WELLS HAVE NEVER BEEN IMPACTED BY THE SITE
AND THEREFORE WILL NOT BE IMPACTED BY THE SITE IN THE FUTURE.
RESIDENTIAL WELLS WERE SAMPLED DURING RI ACTIVITIES FOR THE
SITE AND THE FINAL EA STATES THAT NO UNACCEPTABLE NONCANCER
HAZARDS WERE IDENTIFIED FOR THE INDICATOR ANALYTES DETECTED
IN OFF-SITE RESIDENTIAL WELL WATER (EA REPORT, EXECUTIVE
SUMMARY). IT IS UNLIKELY THAT THE SITE IS IMPACTING THESE
WELLS GIVEN THE DATA COLLECTED FOR THE RI. IN THIS CASE, THE
AGENCY CHOSE TO RELY ON DATA COLLECTED DURING THE
INVESTIGATION AND NOT SPECULATE ON THE PAST. WHILE CURRENT
ALILUVIAL GROUND WATER RISKS ARE LOW, THE AGENCY CHOSE A
COURSE OF ACTION TO ASSURE THAT FUTURE EXPOSURES ARE LOW RISK
AS WELL.

COMMENT

IN THE DRAFT ENDANGERMENT ASSESSMENT (EA) REPORT (AUGUST,
1989), THE WORST CASE CURRENT SOIL EXPOSURE MODELED A PAIR OF
DIRT BIKERS, ONE FOLLOWING THE OTHER WHILE TRESPASSING ON THE
BRL SITE AS IT EXISTED AT THE TIME OF THE REMEDIAL
INVESTIGATION. THIS SCENARIO WAS CONSISTENT WITH
OBSERVATIONS WAS MADE BY THE LANDFILL OPERATORS AND THOSE MADE BY
THE REMEDIAL INVESTIGATION FIELD TEAM DURING THE REMEDIAL
INVESTIGATION. IN THIS SCENARIO, THE SECOND BIKER IN THE
PAIR WOULD BE MORE EXPOSED THAN ANY OTHER PERSON WHO MIGHT
COME INTO CONTACT WITH THE SITE. THE FINAL EA REPORT,
HOWEVER, NOTING THAT OTHER TYPES OF VEHICLES USE THE AREA AND
OTHER RECEPTORS SUCH AS HUNTERS AND HIKERS MAY ALSO BE ON
SITE AT TIMES, MATERIALLY ALTERED THE INPUTS TO THE MODEL BY
USING WORST CASE VALUES FOR ALL PARAMETERS IN THE MODEL. THE
MODEL BY DEFINITION PRESENTS A WORST-CASE, AND THE FINAL EA
REPORT’S SELECTION OF ALL WORST-CASE VARIABLES AS INPUTS
CAUSES THE OUTPUT FROM THE MODEL TO BE SO UNREALISTIC THAT IT
IS MEANINGLESS.

RESPONSE
THE ABOVE COMMENT MAINTAINS THAT VIRTUALLYlALL PARAMETERS,

SELECTED BY THE AGENCY FOR THE DUST GENERATION MODEL, WERE
TOO CONSERVATIVE OR UNREALISTIC. THE AGENCY CAREFULLY
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REVIEWED THE DRAFT EA REPORT. IT CONTAINED PARAMETERS WHICH
WERE DETERMINED, BY THE AGENCY, TO BE EITHER INCORRECT OR NOT
CONSERVATIVE ENQUGH. PARAMETER VALUES RECOMMENDED BY THE
AGENCY WERE THEN TAKEN FROM GUIDANCE (COMPILATION OF AIR
POLLUTANT EMISSION FACTORS: VOLUME 1: STATIONARY POINT AND
AREA SOURCES. AP-42, 4TH EDITION, U.S. EPA, SEPTEMBER, 1985
AND SUPERFUND EXPOSURE ASSESSMENT MANUAL. EPA/540/1-88/001,
OSWER DIRECTIVE 9285.5-1. APRIL, 1988) AFTER THE AGENCY HAD
CONSIDERED SITE CONDITIONS, AND EXAMINED PARAMETERS WHICH
BEST FIT SITE CONDITIONS AND THE MODEL WHICH WAS BEING USED.
THE AGENCY MAINTAINS THAT ALL ASSUMPTIONS BEST REPRESENTED
SITE CONDITIONS AND BEST SUITED THE MODEL USED FOR THE
CALCULATIONS.

COMMENT

AMBIENT AIR SAMPLES WERE COLLECTED DURING THE REMEDIAL
INVESTIGATION (FINAL RI REPORT, SECTION 6.0). AIR SAMPLING
DATA INDICATED THERE WAS NO RISK TO HUMAN HEALTH BECAUSE THE
CONCENTRATIONS DETECTED WERE MORE THAN A THOUSAND TIMES LESS
THAN THE PERTINENT HEALTH BASED STANDARD, THE OSHA PEL., AT
THE TIME OF THE AIR SAMPLING, THE SAMPLES COLLECTED IN THE
WASTE PIT AREA WERE COLLECTED DIRECTLY DOWNWIND OF THE ACTIVE
LANDFILL AREA AND THE MOST-WIDELY USED HAUL ROAD. THE
SAMPLING AREAS WERE APPROXIMATELY 100 TOC 900 FEET DOWN WIND
OF THE ACTIVE LANDFILL AND THE HAUL ROAD, AND SO THE
LOCATIONS OF SAMPLES ARE REASONABLY CONSISTENT WITH A 100YARD
DISTANCE FROM THE SOURCE USED IN THE MODEL (ONE SAMPLE

IS CLOSER, THE OTHER MORE DISTANT). THEREFORE, THE MODEL CAN
BE USED TO CALCULATE RISK AT THE SAMPLING LOCATIONS, WITH THE
GARBAGE HAULING VEHICLES ON THE HAUL ROAD CONSIDERED AS THE
SOURCE OF DUST. THESE CALCULATIONS CAN THEN BE COMPARED TO
RISK CALCULATED USING ACTUAL AIR SAMPLING DATA OBTAINED AT
THE SITE TO CALIBRATE THE MODEL. COMPARING THE EXPOSURE RISK
CALCULATED FROM ACTUAL CHROMIUM AIR SAMPLING DATA WITH RISK
ARRIVED AT BY USING THE MODEL, SHOWS TWO ORDERS OF MAGNITUDE
DIFFERENCE IN RISK. THAT IS, THE AGENCIES VARIABLES RESULT
IN A RISK THAT IS 100 TIMES MORE SEVERE THAN THE RISK
INDICATED BY ACTUAL DATA.

RESPONSE

THE AGENCY FINDS THE DIFFERENCE IN THE RISKS DETERMINED FROM
THE TWO METHODS REFERRED TO IN THE ABOVE COMMENT ACCEPTABLE.
DATA COLLECTED DURING AIR SAMPLING AT THE SITE LIKELY
REPRESENTS TYPICAL CONDITIONS AT THE SITE. THE RISK
CALCULATIONS FOR INHALATION OF FUGITIVE DUST ATTEMPTED TO
ESTIMATE THE WORST CASE CONDITIONS, WHICH WERE NOT PRESENT ON
SITE WHILE THE AIR SAMPLING WAS BEING CONDUCTED. THE RESULTS
GIVEN IN THE ABOVE COMMENT CONCLUDE ESSENTIALLY THAT WORST
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CASE RISKS ARE APPROXIMATELY TWO CRDERS OF MAGNITUDE GREATER
THAN AVERAGE CONDITIONS.

4. REMAINING CONCERNS

ISSUES AND CONCERNS THAT THE AGENCY WAS UNABLE TO ADDRESS
DURING REMEDIAL PLANNING ACTIVITIES INCLUDE THE FOLLOWING:

* EFFECTIVENESS OF CONSTRUCTED WETLANDS TREATMENT.

THE AGENCY PLANS TO CONDUCT A PILOT-SCALE TREATABILITY
STUDY DURING REMEDIAL DESIGN TO FURTHER EVALUATE THE
EFFECTIVENESS OF THE WETLANDS TREATMENT SYSTEM. A
BENCH-SCALE TREATABILITY STUDY IS BEING COMPLETED AND
PRELTMINARY INDICATIONS FOR EFFECTIVENESS OF CONTAMINANT
REMOVAL ARE FAVORABLE.

* HYDROGEOLOGIC DATA GAPS.

IN ORDER TO DESIGN THE LEACHATE AND GROUND WATER
COLLECTION SYSTEM FOR THIS SITE, ADDITIONAL

~ HYDROGEQLOGIC STUDIES WILL NEED TC BE PERFORMED DURING
THE REMEDIAL DESIGN.

ADMINISTRATIVE RECORD INDEX
BUCKEYE RECLAMATION LANDFILL SITE
ST. CLAIRSVILLE, OHIO

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

ADMINISTRATIVE RECORD INDEX - UPDATE #1
BUCKEYE RECLAMATION LANDFILL SITE
ST. CLAIRSVILLE, OHIO

TABULAR OR GRAPHIC MATERIAL SET FORTH AT THIS POINT IS NOT DISPLAYABLE

S

GUIDANCE DOCUMENTS INDEX ~ UPDATE i1
BUCKEYE RECLAMATION LANDFILL SITE
GUIDANCE DOCUMENTS ARE AVAILABLE FOR REVIEW AT
USEPA REGION V-CHICAGO IL

TITLE AUTHOR DATE
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WASTEWATER TREATMENT
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BUBECT: Request for Comsent on "Approach for Addresaing Currsnt
and Reasonably Expected Future land and Ground Water
Use for Risk Managemsnt Under Superfund®

FROM? David Cooper, Chalr ‘uJ é,
Suparfund Risk Manag t Workyr

-

01t Superfund Risk Management Workgyroup Msmbers (see
attached) .

Attachsd for your comasnt and revisv you will £ind a dragt
of the directive "Approach for Addressing Current and Reasonably
Expectad Future lLand and Ground Water Use for Risk Management
Under Superfund.” This directive is the outcome of our
dizcussions at the April vorkgroup nasting and the subsegquent
discussions vith the Supert Sranch Chiefs, Division Dirscters,
and Headquarters management. The directive has been also been
distributed to the Waste Management Division Directers for
discussion and comment at the their October meseting in Salt lake
City. In addition to commants on the antire draft, wve wveuld
specifically like to soliclt yeur ideas on the folloving:

o The workgroup discussed using 10 yesars as ths cutoff
point for considering future land use, l.e. land use
projections beyend 10 years would not be considered in
the bassline risk assassment, ner in the final
repediation decision. This cuteff is intended to
prevent unsubstantiated speculation concerning
potential residential land use in the future, It has
net been included in the attached draft. 0Does the
vorkgroup still prafar a time limitation on future land
use? A different cutoff time? .

° The draft discusses ground vater use in terss of
whather or not greund water vwill ba needed as & vater
supply in the "near term". As you may remeader, the
workgroup could not agres on a specific timeframs that
was 3§st fiable. Do you have any additienal comments?

D Priwes on Macye g vamer
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o Will the changes propesed in this draft have an adverss
~impact on PRP-lead remedisa that are undervay? Tor
exazple, FAPS could request that ramediation levels be
changed to lass stringent levels or request use of
longer ground-vwater remediaticn timeframes than thoses
required in the ROD. :

Please keop this draft {asermal, 0GC has indieated ¢that the
ongeing NC? litigusien is seasitive te some eof these polisies.

12
Written comments can be sen¥ to sharon Fray, Hazardous Site
coentrol Division, OERR, Mail Code 8203G, or faxed to (703) €03~
9100, If you have any questions, pleass do not hesitats te call
either sharon at 703-603-8772 or ue at 703=603-076). Commants
would be apprecisted by November 6, 1992.

Attachaant
superfund Risk Manageasnt Workgroup Meabers

Dannis Heubner, Regiocn I

sSarah Lavinson, SRO SR
Bil)l MeCabs, Region II L
Eric Johnson, Region IIX LR
Debra Forzan, Regien IIX ' ERR
Zlmay Alken, Region IV

John Kellsy, Region V

Mazilou Martin, Region V

Don Willians, Region VI

Sob Morby, Region VII

Dave Cravford, Regien VII

Sonita lavelle, Regiocn VIII/SRO

David Jones, Reglen IX

Doug Stesls, Region IX

Arnold Den, Reglon 1IX

Judi Schware, Region X

David Bennett, TIB, HSED

Monigque Curris, TIJ, HSED

Laryy Scartield, oGC

George Wyath, 0GC o S -

Ahes Cohen, PCAS, OPX

Stephen Ells, GEB, CED,OWPR
Chuck Jop, GWPD, OGWDW

Denise Keshner, CAPS, PSPD, OSW
Rebecoa Madison, OTTRS, ORD
Ellen Brovn, OSWER

Russ Milnes, DOD

Steve Golian, DOE

Beb Cary, OIrre

Justina Fugh, OF

ce:  Jerzy C1££29:d} BSCD
John Harris, ROGB
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Approach f£02 Addressiag Currzeat and Reasonably Expectsd Future
Land and around Yater Tse for Risk Xankgeamaat Under Superfund

Rurpass: o
Te present EPA's approach for addressing current and

reasonably expacted future land use and ground vater use
for risk managszment under Superfund.

Rackground !

since EPA has linited resources and, therafore can nat
restore 8ll land and ground water to pristine conditions, the
Agency has focusssd on protection of human Realth and the
enviromnent. The degree of doth present and future human
sxposure, vhich is atffected by the land and ground vater use,
daterzines ths amount of remediaticn necessary to ensure
protection. Thus, remedlal decisions have a significant impact
on long- and short-tern land and ground vatsr use.

During the RI/TS process, remedial action objectives, the
goals for cleanup action at Superfund sites, are generally
develcoped based on decisions about the most apprepriate land use
and ground vater use for the sits. During the RX (or site
assesszant phase undar SACHM), the baselins risk assessasnt is
conducted. Currant land and ground vatexr use detarainas ths
populations that may be at risk and the levels of contamination
to which they may be expesed. Likevise, projsctad future
resouzce uss is a factor in determining the pot.netaliI exposed
populations and thesrefore, ths rezediation lasvels considersd

protactive for futurs uses. _

often residential use is assessed in the Dassline risx

assessnent, even though ths final remedial action objactive(s) is
likely to be cleanup for industrial or other non-residential use.
During the baseline risk asssssaent, capcctal:z if early in the
site aszcassnont process, the final remedial action objectives may
not nave besn sstablished and the futurs resource use may nect yet
¥nown. Further, it is alsc possible that initial remedial action
abjectives, and the associated projected futurs resource use(s),
may not be practicable to achisve, espucially (f those objectives
are to restors the rescurce to residential land use remediation
levels. Converssely, sslection of an industrial risk at the 10-6
level may result in lavels that vould be eguivalent to
residential levels that ars st the upper end of the risk range..
Consaquently, the basalins risk asssssaent may consider ssversl
exposurs scenarios associated wvith differant land or ground vater
use options. This prevides risk zanagers with information that

can help in thair decision making.
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If:

Regardlass of the nunrber and variety of exposures and land
uses considered in the baseline risk assesament, remedies are
selected based on an analysis of the nine svaluation eriteria.
The nine criteria analysia may be used to determine what land use
can coct-c::aceivolI de achieved. Ganerally the protective
alternative that utilizes permanance and treatzent ts ths maximun
extent practicable and 1s cost effective to achieve is sslected.

4 ‘

dround Water Policy

EPA recognizes the specisl nature of ground vater as a
rescurcs vhen develop rensdial sction objectives. T™s
preanmble to ths Natiena ceattaz;::y Plan (NCP) contains a

signigicant discussion of Super ground-vater rsasdiatien
poelicy (55 red. Reg. 3732-8735, Maveh 8, 1990). The preanmdls

states:

The goal of EFA's approach is to return usable ground vaters

to thelir beneficial usss within a time frame that is

reasonabls given the partisular circuastances... It is IFA
pelicy to consider the beneficial use of the yater and to
protect against current and future sures. Ground o’
vater {s a veluadbls rescurce and should be protected and
restored if necessary and practicakrls.

The preamble also indicates that charactaristics ot qfouad vater
vill help determine tissframes for remsdiation.

Reasonable tizmes frames may range from very rapid (1-8 roa:-)
to ralatively extended (perhaps sevaral decades). EMA's
praferenca is for rapid restoration of Class I !tound vaters
and contaninated ground watsrs that are currently, or likely
in the near-term to de, the souree of a deinking wvater
supply. Tha most appropriate tizme frame must, hovever, be
deterzined through an analysis of altsrnatives.

Subsaguent to the NCP, EPA issued a ground vater protection
strategy, "Protecting The Natien's Ground Water: IPA's Strategy
for the 1990s," (July 1991, 212-1020). This policy states: s

Ground-wvatsr ramediation activities must be prioritized to

' “Z3A developed the concept of reasonable maximum exposure

to include all exposures that can reAgopably be expected to
ocour, but does ngh focus on vorst-case exposure assumptiona® §S

Fed. Reg. at 3713 (emphasis added).
Preliminary Dragft.... For lntarnal Raviev Only
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linit the risk of adverse eaffects to human health first and
then to rastors currantly used and rsasonably expected
sources of drinking vatsr and ground vater closely
hydrologically econnected to surface waters, wiienever such
restorations ars practicable and attainadle...in making
remediation decisions, EPA must take & realistic approach to

. rastoration basad upon actual and reasonadly expected uses
of the rescurcs as vell as soé¢ial and economic values,

Qrisstive

The chjective of this directive ia to mateh remedial action
objactives with reslistic and practicable future land and

vatar use axpsctations, thus sliewing for protsctive ramsdies
consistent with the appropriats resource ues.

ixpisnsantatioa _
Ixpestasions for Reasonably Zxpacted Use

EPA has developed the follow cpactations to aid EPA
deoisien makers {n undsrstanding and us the assumptions that
genarally will be made when assessing baseline risk and

establishing remedial action objectives. These expectations are
a gsneral approach to making land and ground vater uss

aspunptions.

In developing resmedial action objectives,.RPA has & bias for
assuping that current resourcs use will not change (n tha futurs,
FYor sxampla, it should generally be assumad that land utilized
for residential purposes is assumed to remain residential
{ndustrial lands will remain industrial, and landfills will
repain wasts nmanagenant units, .

Howvever, EPA recognizes that there aay be ¢good reasons vhy
assuapticons for future resourcs use, and associated
rensdiation objectives, may change. Local or regional land use
pians, or local szening which altars land uss asy be considered in
sstablishing zemedial action objeatives.. At the same time, EPA
is not respensible £or making s site developadle; EPA s aa:.1¥h
zesponsible for protecting human health and the environasnt. e
NCP at sedtion 300.315(f) states that the Superfund program oin
accommodate snhanceasnt or axpansions of remadiss on the
cendition that ths state fund and supervise the changs or
expansion, and that those enhancemants are not inconsistent with

the CERCIA Temedy.

If it (s not practicadls to achieve a cleanup censistant

with current uss, E£PA will select a remedy that is protsotive of
fuman health and the envirenaent dut vhich may result in a more

rrelinissry Draft.... Por Interaal Rsview oOaly

11, 03 92 02:33 PX  PpOB

- -M



?:

4

1{nmited use of the land. Costs, tnchnological or aduinistrative
fessibility may limit ability to achiave lavels protective for
current land use.

Vary large sites can de canceptually subdivided in to
multiple land uses. Yor example, many Federsl Facility sitss,
because of their size and ccaplexity, vill likely be considered
to include multiple land usaes.,

In order to nake an infoermed and timely decision cencerniny
future land use, EPA will solicit informatien pertinant to the
projected futurs land use of the sits and surrounding areas as
esczly &8s possible in the renmadial process. Ifforts may inelude
but are not limitsd to obtaining development plans, sening laws,
goning maps, desd restrioctions, prejected population greveh,
accass to the site, and pite location {n relation to urban
comercisl, industrisl, and recreational areas. EFA's deaision

- en land use will not nacsssarily be Dassd on suech pilans, however,

4¢ such plans do not lsad to a remady that nmasts statutory
aandates of protection of husan heslth and the environment, ARAR
conpliance, cost~sffectiveness, and uss of treataant to the
maxipun extent practicabdle. _

¥here unvastrictesd land use vill not de achisved by the
regedy (8.g. non~residential land use), institutional centrols
should be considered as component of the remedy, &s stated {n the
NCP expsctations. Thess institutional controls will suppleaent

enginsering controls ts prevent or 1isit exposure teo hagardous
substancas, pollutants, or contaminants and sasure that the land

use that sarved aa tha basis for developing cleanup levels {s not
changad. C
Expactaticns oz cround Nater Ramsdistion Tinsframes

Whera EPA dscides to remediats greund wvater for ocurrsnt and
TeascnAbly sxpscted ground water uss, 3 desision must be made on

how aggressively to semediste, The lavel of effort of ground
wvater remedistion can he vieved aleng s continuum from very

aggressive (e.g., & largs number of vells mm ground water at

a high rate) to natural attenuation (e.q. toring vells to
track natural concentration decrsases). For example, pumping
contazinated ground viter to reducs contazminant mass and to
prevent spread of the contaminant pluma (or reduce the sizs of
the contasinant plums) represents an intsraediate level of

aggressivensss.

Based on the ground-vater policy set forth in the NCP and
the ground-vatsr protaction strategy, the following expectations
are set forth to aid site decision mekers in sslectioen of ground

vater rszediss.
" pmelimimary Draft.... Fezr Isternsl Reviev Only
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Generally, for ground vater that is currently a drinking
water supply, ZPA will aggressively ranediate such ground vater
to MCL/non~zero MC14a or other risk based levels, to the extent
practicable. Although the NCP preamble indicates that the
;Zpropriatc tizefraze nust be determined tihrough an anslysis of
digferent rafedial alternatives, genaxally highly aggressive

regediation i3 apprepriate under thase circunstancas.

Whers ground vater resources are vital for domestic vater
supply but restoration {s not practicable, EIPA may daternins that
ugg-hnd treatoent, rather than pusping and treating for the
purpose of rsatoration, Ray be tha most practicabls and coste
effective neans of providing protesction of human health and tha

envizeonaent. .

I¢2 ground vater is not currently used &s a drinking vater
supply But is likely tc be in the future, IPA muat detezzmine the
appropriate remedial time frames, vhich may be less aggressive
than for current drinking vater supplies. The timea frames are
established based on the likelihood of future ground vater use as

arinxing water.

Tor ground vatsr that is not currently & wvataer supply and
has a poderate chance that it vwill be used i3 the near tesm a
1inited punp and trest syatea to prevent plume migration and
slowly rsduce contaminant concentrations should be iaplesented.
In addition £o limiting migration of the ground wvatsr plume or
reducing the size of tha contaninant pluse, reaching MCLa/nen-
sero NCLGa or othar risk-bDased lavels may be a s
obdeative of the action. However, the action as not aggressive
as the circunstancas outlined above whers it is mors iaportant to
reach the remediation levels {n a shortsr timsfraime.

Natural attanuation may bes appropriste in certain limited -
ciyrcunstancas.  This option is appropriats only vhers natural
processas are expected to achisve ground-water remsdiastion levels
before the ground vater {s sxpected to ha needed as & drinking
vater source. This option is most appropriate vhers a source
control action has been taken to eliminats or aigniticantly
control the sourcs of contamination, for le, sxcavation and
treatoent of the source material. It is lixely in such a case,
that institutional controls will have $o be implemented to limit
axposurs during the paried of the action (e.¢g. prevent vell
drilling or prevent drinking water use, dspending on

contaminants).

Soue of the factors that should be considered in determining
how aggressively to ressdiate ground vater includet

) Puture dezand .
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Availability of hookup to municipal vater systea
Ability ¢o dnvolog other alternate vatar suppliss
Political feasibility of daveloping cmxgy
vater systea

Ability of institutional controls to limit
axposure |

lack of- connections to drinking vater supplies.
Unceztainty in detirmining rsasonably sxpscted
use.

o Ooo0O

o 0o

meﬂz If the site ia vary remete f£rom populations, it
may be dighly unliXely te assume heavy residentisl greund water
use ia the nsar term. However, in rural arsas, usa of

vater as drinking vater for individual homas is likely to ke more
cemmon than in suburban or urban areas, vhere municipal wvater
systems may use surface vater or-at least monitor and treat their
ground vater preventing exposurs to contaminated vatay.
furthernore, i{n industrial areas, it is dighly iXely that the
ground vatsr vill be davelopsd as a drinking wvatsr supply. 1In
this case, certainly, residents wvill not ba s domestic
vatar supply vells in nonresidential areas. Considezration of
futurs demand nust be considered carefully. It is safs to he
consider in (but is not limited to) circumstances vhere land use
restrictions sliainate the need for individual domesstic ground
vater use or prevent the drilling of ground vater wells.,

%MMW: It may de
highl ely to expeat resident vater use e &

u
site !: {n an area with fev if any vidual wvall usars, and (¢t
is unlikely that new vells vill bs sunk because nev watsr usesrs
can sasily be tied in to a municipal vatsr systaa vhich uses a
water sourde cther than tha contaninated plume.

Wﬂuﬂ%& Similarly, if
there are feasible options other than ths contaminatsd ground

wvater for residential vater supplies, such as surface water or
ground vater from desper agquifers that are not liXxely to become
contaminated, then use of contaminated aquifers as vater supply —

is highly unlikely.

- H
In soms ltmtion !1'. BaYy not be fm&gn to enmfu ’."&&Jm

vater districts or to connect individual ground water usars to a
sunicipal or community vater supply. In thess caess, it may >e
highly unuknlly to sxpect ground vatar usa.

WWA t Some
urisdictions have the legal authority to impess institutionsl
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controls that affectively pravent ground wvater usse. If ground
wvater is contaminated, the ability of {nstitutional controls teo
sffactively prevent exposura may affect vhather or not ground
water can reasonadbly be expected to be uszed as drinking wvater.:
Howevar, ground watar must still undergo restoraticn pe the NCP's
goal to renediata ground vater to its denaficial use vhsnever
practicadbls. In egrcualtanccl wvhers institutioenal controls
render ground water use unlikely, -the remsdiation would cecur at

& less aggressive pace.

Poor yasar guality: Some water is inherently poor guality,
containing high levels of dissolved solids resulting in taste and
odor problems, as well as fouling of beilers, vatar heaters, and
other equipment., ¥vhile this vatar may not be "undrinkadle® or
neet tha criteria for Class IIJ vatar under IPA's ground vatar
classification system, it may be sufficiently poor that it is
unlikely to he deaveloped as & vatar supply. 1In addition, the
contaninated aguifer may not have a high snough yield to ansurs a
sufficient vater supply. In these cases, it is highly unliksly
that this ground water would be used as a vater supply.

Aquifar interqonnegtionss Some contaminated ground waters are
surficial and ars not connected vith lover aquifers that may de
of Aifferent quality or less vulnsrable to contamination., If EPA
can deponstrate that a surficial aquifer i{s not hydraulically
connected to & drinking wvater agquifer, then a less aggressive
remadiation time may be appropriats. :

nngtugm_mﬂgiww: ZPA
anticipates that it will he esasier te ds e ths ressenadly

expected ground vater uss at some sites than others, as shown
from axperience. The uncertainty {n tha rsasonably expsctad usa
for a particular site may be a factor in determining howv actively
to reasdiate ground watar at a site. Ths mors uncertain, the
more likely it is that EZPA vill detarzines that an aggressive

approach ba used.

————

NOTICE: The policies set out in this memorandum are intended

solely as ¢uidance. Thay are net intanded, nor can they be

relied upon, to sreate any rights enforcsabls bI any part{ in
officials aay deaide to

litigation vieh the United States. IPA
follev the guidanae trevtd-d in this asacrandus, or to agt at

variance vith the guidancs, bdased on an analysis of specific site
circunstances. Ranmedy selection decisions are made and justified
on a casa~gpecific basis. Tha Agsncy also rsserves the right to

changs this guidance at any tims without public notics.

- -a
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ORMET CORPORATION

); (LT ' P.0.BOX 176
W[ HANNIBAL, OHIO 43931
bttt b siniic s (614) 483-1381 Fax: (614) 483-2622

June 3, 1991

Ms. Rhonda E. McBride

Environmental Engineer

Remedial Project Manager

U.S. Environmental Protection Agency
Region V

CERCLA Enforcement Section

230 South Dearborn Street

Chicago, Illinois 60604

Mr. Richard J. Stewart

Project Coordinator

Ohio Environmental Protection Agency

Division ¢f Solid and Hazardous
Waste Management

Southeast District QOffice

2195 Front Street

Logan, Ohio 43138

Re: Dispute Resolution Under the Ormet
Corporation Administrative Order
By Consent Re: Remedial Investigation
And Feasibility Study:; U.S. EPA Docket
No. V-wW-87-C-013

Dear Ms. McBride and Mr. Stewart:

Pursuant to Section XX of the above-referenced
Administrative Order By Consent (the "CO") Ormet Corporation
("Ormet") is hereby invoking the dispute resolution procedures
provided therein. As required by Section XX of the CO, this
letter identifies the specific points of the dispute, Ormet's
position regarding these points, the bases for Ormet's position
and the actions Ormet considers to be necessary.

This Notice of Dispute concerns the Agencies’

determination of the action-specific applicable or relevant and
appropriate requirements ("ARARs") governing containment

A \IPH’ C(’nr"'nh'r*“ AfF At 0
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alternatives for the former spent potliner storage area (the
"FSPSA"), the former disposal ponds (the "FDPs") and the
construction materials scrap dump (the "CMSD"). With regard to
these areas, the Agencies have improperly and arbitrarily
attempted to prematurely sliminate a brocad range of applicable
and/or relevant remedial options from appropriate consideration
in the feasibility study (the "FS"). The Agencies' premature
determination of action-specific ARARs improperly circumvents the
remedial alternatives development process raquired by Section
121(d) of the Comprehensive Environmental Response, Compensation
and Liability Act ("CERCLA"), 42 U.S.C. § 9621(d), the Natiocnal
0il and Hazardous Substances Contingency Plan (the "NCP"), 40
C.F.R. Part 300, guidance published by the United States
Environmental Protection Agency ("U.S. EPA") and the CO.

Ormet has worked diligently and in good faith to accom-
modate the Agencies' often unrealistic and arbitrary scheduling
demands throughout this process. We urge the Agencies to ser-
icusly consider the issues discussed in this letter.

A. Specific Points of Dispute

In comments on the draft alternatives report submitted
in accordance with the Amended CO and during the April 10, 1991,
project review meeting, the Agencies took the position that with
respect to any area at the Ormet Superfund Site (the "QOrmet Site"
or "Site") containing cyanide, closure standards promulgated
under Subtitle C of the Resource Conservation and Recovery Act
("RCRA"), 42 U.S.C. §§ 6921-6939, are the only ARARs. In making ~
this determination, the Agencies have prematurely and inappropri-
ately eliminated applicable and relevant requirements from the
remedial alternative screening process. Moreover, RCRA Subtitle
C regulations cannot be considered to be ARARS unless the
requirements are both relevant and appropriate. The
appropriateness of RCRA Subtitle C requirements, or any other
relevant requirements for that matter, must be determined through-
the detailed analysis phase of the FS process. The Agencies’
predetermination of remedial measures through the premature
selective elimination of certain applicable and/or relevant
requirements is an improper manipulation of the FS process, is
inconsistent with CERCLA and the NCP, and violates the CO.
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B. The Bases for Ormet's Position

1. Improper Elimination of Applicable
and Relevant Requirements

The Agencies have improperly eliminated the Ohio solid
waste rules, OAC Chapter 3745, and the federal solid waste rules,
40 C.F.R., Part 241, both of which are applicable and/or relevant
to the conditions at the Ormet Site. The Ohioc solid waste rules
include closure standards for "any areas of contamination that
are capped in-place per the solid waste rules." See OAC 3745-27-
11 in the Ohio Administrative Code ARARs for the Qrmet Site. In
addition, the Agencies failed to even identify the federal solid
waste rules, 40 C.F.R. Part 241, promulgated under RCRA Subtitle
D as ARARs for this Site. In contrast, the Agencies have recog-
nized at other Superfund sites located within the State of Ohio
that the federal solid waste rules may well be relevant and
appropriate for sites containing solid waste. The FSPSA, the
FDPs and the CMSD each meet the jurisdictional prerequisites
under the Ohio and federal solid waste rules and, therefore,
these closure requirements along with RCRA Subtitle C
requirements should be evaluated in the detailed analysis of
alternatives for these three areas.

The draft alternatives report prepared by Ormet devel-
oped remedial measures consistent with the closure standards set
forth in OAC 3745-27-11 and properly incorporated such measures
into the site-wide alternatives assembled. Other site-wide
alternatives included containment measures consigstent with RCRA
Subtitles C and D. In the Agencies' comments and discussions
during the April 10 project review meeting the Agencies made
clear their intent to pre-select regulations promulgated under
RCRA Subtitle C as the containment requirements even before the
detailed analysis was performed. Indeed, at the April 10
meeting, the Agencies went so far as to state that it was point-
less to take any requirements other than RCRA Subtitle C require-
ments through the detailed analysis because the Agencies would
simply reject them in the end.

The Statement of Work ("SOW") attached to and incorpor-
ated by reference in the CO and the FS Work Plan approved by the
Agencies on November 14, 1990, require the development and eval-
uation of a full range of alternatives. Tasks 9 through 11 of
the SOW address the development and evaluation of alternatives
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for the Ormet Site. Task 9 specifies various types of alterna-
tives which should be developed ranging from a "no action" alter-
native and "alternatives which do not attain applicable and/or
relevant public health or environmental standards but will reduce
the likelihood of present or future threat from the hazardous
substances present on site . . . [and] which closely approach(]
the level of protection provided by the applicable or relevant
standards" to alternatives which go beyond ARARs. The predeter-
mination of remedial measures by eliminating alternatives which
are clearly within the range specified in Task 9 directly contra-
dicts both the language and intent of the CO.

The Agencies' pre-selection of remedial measures during
the alternatives development stage of the FS process is also
inconsistent with Section 121(d) of CERCLA, 42 U.S.C. § 9621(4d),
and the NCP. Section 121(d) of CERCLA requires the development
of remedial actions which assure protection of human health in
light of the circumstances presented by site conditions. Section
300.430(e) of the NCP, 40 C.F.R. § 300.430(e), governs the
development, screening and evaluation of alternatives. The NCP
requires the development of a full range of remedial measures and
alternatives to address the specific conditions at a site.
Neither the statute nor the regulations authorize the
predetermination of remedial measures through selectively devel-
oping alternatives.

During the April 10 project review meeting, the Agen-
cies indicated that they intend to select the most stringent con-
tainment requirement available, regardless of the suitability of hd
other less stringent requirements to the conditions at the Ormet
Site. In effect, the Agencies have improperly committed to the
implementation of a "top down" approach to remedy selection at
this Site. This contradicts U.S. EPA's own gulidance and the
approach taken at other Superfund sites located within the State
of Ohio.

For example, U.S. EPA's guidance document entitled
"Conducting Remedial Investigations/Feasibility Studies for
CERCLA Municipal Landfill Sites" (EPA/S540/p-91/001 (February,
1991)), explicitly follows a "hottom up" approach which focuses
first on the least restrictive requirement applicable or relevant
to the conditions at a site. The appropriateness of more strin-
gent relevant requirements is evaluated in light of the suitabil~
ity of the less stringent requirements identified. A detailed
evaluation of all relevant requirements is conducted during the
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final stages of the FS process s¢ that an appropriate remedy
suitable to site conditions can be selected.

This bottom up approach has been followed at other
Superfund sites located within the State of Ohio. For example,
the records of decision published by U.S. EPA, with the State of
Ohio's concurrence, for the Coshocton City Landfill and Bowers
Landfill sites indicate that these landfills received hazardous
substances from industrial facilities and that there were
releases of such substances from the landfills into the
environment. The remedial alternatives developed for these sites
incorporated closure requirements under the State and federal
solid waste rules which were developed and carried through the
entire FS performed for each site. Although RCRA Subtitle C
requirements were logically relevant to the conditions at these
sites, less restrictive requirements were not eliminated. To the
contrary, at both sites solid waste closure requirements were
incorporated into alternatives, carried through the detailed
analysis and even selected as the preferred remedy.

The FS alternatives analysis and remedy selection
process under the NCP is intended to be applied consistently at
all superfund sites. The circumvention cf the FS process and
pre-selection of remedial measures at the Ormet Site contradicts
U.S. EPA's own policies, violates the CO and is inconsistent with
Section 121 of CERCLA and the NCP.

2. RCRA Subtitle C Requirements as ARARS

The hazardous waste regulations promulgated under RCRA
Subtitle C are clearly not applicable to the Ormet Site. Indeed,
the Agencies have acknowledged that RCRA Subtitle C requirements
may be ARARs for the Ormet Site only because these requirements
are relevant and appropriate. Section 300.5 of the NCP, 40
C.F.R. § 300.5, defines "relevant and appropriate requirements"
as:

[Tlhose cleanup standards, standards of con-
trol, and other substantive requirements,
criteria or limitations promulgated under
federal environmental or state environmental
or facility citing laws that, while not
"applicable" to a hazardous substance, pollu-
tant, contaminant, remedial action, lcocation
or other circumstance at a CERCLA site,
addresses problems or situations sufficiently
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similar to those encountered at the CERCLA
gite that their use 1is well suited to the
particular site.

The determination of whether a requirement qualifies as an ARAR
because it is relevant and appropriate is a two-step process. 55
Fed. Reg. 8665, 8742 (March 8, 1990); CERCLA Compliance With
Other Laws Manual (U.S. EPA, Interim Final, 1988). First, the
requirement must be relevant. Relevance is based upon “"a compar-
ison between the action, location, or chemicall covered by the
requirement and related conditions of the site, the release, or
potential remedy." CERCLA Compliance With Other Laws Manual at o’
pg. 1-65. Second, the requirement must be appropriate.
Appropriateness is determined "by further refining the [rele-
vance] comparison, focusing on the nature/characteristics of the
substances, the characteristics of the site, the circumstances of
the release, and the proposed remedial action.” Id. The appro-
priateness evaluation is to be conducted during the detailed
analysis phase of the FS process. By precluding this type of
comparative evaluation as required by law, the Agencies have
circumvented and undermined the integrity of the FS process.

The only indication of the rationale for the improper
and premature elimination of obviously applicable and/or relevant
reguirements is a U.S. EPA memorandum dated March 15, 1991, from
Judy Kleiman, RCRA/CERCLA Liaison, to Rhonda McBride, RPM (the
"Kleiman Memo"). In this memorandum an attempt is made to estab-
lish the relevance of RCRA Subtitle C, stating:

The spent potliners generated at this gite
from the primary reduction of aluminum are
RCRA listed waste K088. The constituent of
concern for which K088 is listed is cyanide.
Contaminated soil, sediments, sludges or
ground water at the site containing cyanide
are assumed to contain K088 and will be sub-
ject to RCRA,

The balance 0of the Kleiman Memo identifies the RCRA Subtitle C
capping requirements which are deemed relevant and appropriate
for the FSPSA, FDPs and the CMSD.

The Kleiman Memo does not establish the relevance of
RCRA Subtitle C by employing a "comparison between the action,
location, or chemicals covered by the requirement and related
conditions of the site, the release, or the potential remedy.”
Rather, the Kleiman Memc identifies cyanide as the constituent of
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concern for spent potliner and then blindly states that RCRA Sub-
title C requirements are relevant and appropriate anywhere cya-
nide 1s found.

The NCP clearly requires a detailed analysis concerning
the appropriateness of RCRA Subtitle C requirements, as well as
other relevant requirements during the FS. See 40 C.F.R.

§ 300.400(g)(2}). The following factors must be included in the
appropriateness evaluation:

1. The purpose of the requirement and the
purpose of the remedial action:

2. The medium regulated or affected by the
requirement and the remedial action con-
templated at the site:

3. The substances regulated by the require-
ment and the substances found at the

site;

4. The actions or activities regulated by
the requirement and the remedial action
contemplated;

5. Any variances, waivers, or exemptions of

the requirement and their availability
for the circumstances at the site:;

6. The type and place regulated and the
type and place affected by the release
or threatened release:

7. The type and size of structure or facil-
ity affected by the release or contem-
plated by the remedial action; and

8. Any consideration of use or potential
use of affected rescurces in the
requirement and the use or potential use
of the affected rescurce at the site.

In evaluating these factors and conducting the appropriateness
analysis the overall concern is whether the requirement is "well
suited to the particular site.” 55 Fed. Reg. 8665, 8743

{March 8, 1990). In addition, U.S. EPA's ARAR guidance document
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directs the decision-maker to consider "whether another require-
ment 1sg available that wmore fully matches the circumstances at
the site." CERCLA Compliance With Other Laws Manual at pg. 1-67,

If anything, the conditions at the Ormet Site indicate
that RCRA Subtitle C capping requirements are inappropriate. The
general toxicity and mobility of the hazardous substances de-
tected in the FSPSA, the FDPs and the CMSD,: as well as the esti-
mated proportions of hazardous substances in the areas of
concern, indicate that Subtitle C capping requirements may be
overly stringent and unnecessary. The preliminary results of the
Agencies' endangerment assessment did not find a pattern of -’
release that was causing current unacceptable risks to human
health or the environment. Moreover, every remedial alternative
even remotely considered throughout this process, except for the
no action alternative required by the NCP, provides for the con-
tinued containment and extraction of affected ground water and
the construction and operation of a ground water treatment system
which is in no way dependent upon reduced infiltration to
effectively address ground water conditions,

U.S. EPA has acknowledged that RCRA Subtitle C capping
requirements are not necessarily appropriate in situations where
the areas of concern contain much lower concentrations of haz-
ardous constituents than the material which caused the contamina-
tion. See CERCLA Compliance With Other Laws Manual at pg. 1-

68. Ormet removed essentially all spent potliner from the Site

by November of 1980 and the concentration of any residual
contamination is extremely low compared to spent potliner. The o’
mean concentration of total cyanide, the constituent of concern

in spent potliner, detected in samples taken from the FSPSA, the
FDPs and the CMSD are as follows:

Concentration in
Parts Per Million

FSPSA FDP1 FDP2 FDP3 FDP4 FDPS CMSD
49 89 100 24.9 40 170 14.5

In sharp contrast, spent potliner contains total cyanide concen-
trations ranging in the tens of thousands of parts per million.
A comparison of the concentrations of all constituents found in
spent potliner to the concentrations of the same constituents in
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the FSPSA, the FDPs and the CMSD is presented in the table
attached hereto as Attachment A.

The concentrations of residual spent potliner
constituents present in the FSPSA, the FDPs and the CMSD are only
a small fraction of the concentrations found in spent potliner.
Moreover, each of these areas, with the possible exception of one
defined area of relative higher concentration’ in the FSPSA,
contain concentrations of total cyanide substantially lower than
even the leachate values derived from spent potliner and
referenced in the K088 background document to support the 1989
listing of spent potliner as a hazardous waste. See Listing
Background Document for Spent Potliners from Primary Aluminum
Reduction. Although some constituents found in spent potliner
may be present in the FSPSA, the FDPs and the CMSD, the material
in these areas bears only a remote resemblance to spent
potliner. Under such circumstances it is certainly premature and
unjustifiable to pre-select the same containment measures for
these areas which would be applied to currently generated spent
potliner.

In contrast, the closure standards under the Chioc solid
waste rules, OAC Chapter 3745, and the federal solid waste rules,
40 C.F.R. Part 241, are particularly well-suited to address the
conditions at the FSPSA, the FDPs and the CMSD, and there is no
possible justification for the premature elimination ¢of these
requirements from the FS process.

lanodes used in the smelting process are formed by mixing various
constituents which are then pressed into block form and baked for
a period of time. Prior to undergoing the baking process, these
ancdes are referred to as "green anodes."  During the period of
time the FSPSA was used to store spent potliner, green anodes of
poor quality were placed in this area. The concentrations of
polynuclear aromatic hydrocarbons { "PAHs") found in the FSPSA
above the concentrations typically found in spent potliner are
attributable to the green anodes placed in the FSPSA.

Green anodes are not a RCRA listed hazardous waste and under the
RCRA toxicity characteristic leaching procedure protocel, green
anode material does not exhibit hazardous characteristics.
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a. Ohio Sclid Waste Rules

The closure and capping standards set forth in 0AC
3745-27-~11 are applicable requirements for the FSPSA, the FDPs
and the CMSD because each of these areas meets the jurisdictional
prerequisites of the Ohio solid waste rules. These regquirements
were identified by the Agencies as action-specific ARARs for the
Ormet Site for "any areas of contamination that are capped in-
place per the solid waste rules." See Ohio Administrative Code
ARARs for the Ormet Site.

The Ohio solid waste rules represent a sophisticated
set of regulations which are capable of addressing situations
involving carcinogenic and other hazardous substances. OAC 3745-
27-11 specifies an acceptable cap design of: (1) an impermeable
soil or synthetic barrier; (2) a granular drainage layer; and (3)
a soil and vegetative layer. This cap would function in a manner
essentially equivalent to the double barrier cap required under
RCRA Subtitle C. A single barrier cap installed according to the
specifications contained in OAC 3745-27-11 would allow no greater
infiltration of precipitation than would a traditional RCRA
Subtitle C dual barrier cap. Any de minimis infiltration which
might occur under either a single or dual barrier cap alternative
would not generate sufficient quantities of liquids to percolate
through the forty feet of soil beneath the FSPSA or the FDPs and
thereby cause further impacts to the ground water. As with the
FSPSA and the FDP, any de minimis infiltration which might occur
through either a single or dual barrier cap would not cause
percolation through the material in the CMSD. Moregver, the CMSD
is situated on top of an impermeable (i.e., 1 x 10~/ or less) e
layer of silt and clay. Therefore, if infiltration were to
percolate through the material in the CMSD, the leachate could be
collected and disposed of properly without any risk to human
health or the environment.

In all other respects, a single barrier cap would func-
tion as effectively as a dual barrier cap. Any potential risks
through airborne releases, direct contact or ingestion would be
eliminated by a single barrier cap and the durability of a single
barrier cap would be equivalent to a dual barrier cap. In
addition, all capping alternatives which have been proposed for
the detailed analysis include containment of the alluvial aquifer
and extraction and treatment of affected ground water.

A single barrier cap could be installed directly over
the FDPs without the added step of solidification. The geotech-
nical properties of the solids contained in the FDPs are such
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that they would not be a=le to support a RCRA Subtitle C dual
barrier cap. In order tz construct a dual barrier cap over the
FDPs, the pond solids would have to be solidified. Solidifica-
tion of the pond solids could pose a risk to human health through
the inhalation exposure zathway. This potential risk could be
avoided through the use zf a single barrier cap which would not
require solidification cof the pond solids. In addition, the time
required to solidify the jond solids would be about two years and
the added cost would mea-. that Subtitle C caps would cost
approximately five times the cost associated with Ohio single
barrier caps.

b. Feder2l Solid Waste Regulations

The RCRA regul:z:ions addressing solid waste activities,
40 C.F.R. Part 241, do nc: have direct applicability to individ-
ual facilities. Rather, these regulations provide guidelines and
recommendations concernin; standards for regulating solid waste
activities. Although RCFA Subtitle D regulations are not juris-
dictionally applicable <=c the Ormet Site, they are certainly
relevant to the actions wnich occurred at the Site.

The RCRA Subtiz.e D regulations generally recommend
that a soil cover "be app.ied as necessary in a manner to
ainimize fire hazards, ZIniiltration of precipitation, odors, and
blowing litter: control ¢:s venting and vectors; discourage
scavenging: and provide 2 pleasing appearance." 40 C.F.R.
241.209-1. vVarious features of the Ormet Site render this
closure alternative partizularly well suited to protect human
health and the environmern-.

A natural soll Zover of a few inches or more will eli-
minate the potential for =he airborne release of particulate
matter from the FSPSA and the FDPs. A natural soil cover could
be installed more easily <han either a single barrier cap or a
cdual barrier cap. This i3 particularly true with respect to dual
tarrier caps over the FCF: where implementation of a soil cover
zlternative would elimir.a<2z the need to solidify the pond solids
and the potential risks associated with the solidification
process. A natural soil csver would also provide the same degree
cf protection to human rez_.th and the environment as a single or
cdual barrier cap, provice:i that the aquifer beneath the Site is
contained and the grouné w«ater is extracted by the interceptor
wells and treated prior =<z discharge to the Chio River.
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Regardless of the cover installed over the FSPSA and
the FDPs the alluvial aquifer beneath the facility will continue
to be impacted, to some degree, by the affected media in these
areas. Fluctuations in the ground water flow and the elevation
of the water table will periodically cause ground water to come
into contact with affected soll. This does not present a risk to
human health or the environment because the alluvial aquifer
beneath the Site is contained and ground water can be easily
extracted by the interceptor wells and treated to a quality
suitable for discharge to the Ohio River. Therefore, the
elimination of infiltration will not eliminate the need for
aquifer containment and ground water extraction and treatment.

The CMSD is situated on top of an impermeable (i.e.,
! x 10”7 or less) natural silt and clay layer which is on the
order of forty feet thick in this area. The flow from the seep
observed from the CMSD would be minimized with a properly graded
soil cover and any residual flow could be effectively and
efficiently addressed through collection and treatment, as
ngcessary, prior to discharge to the Ohio River.

C. Action Reguested

Ormet is an operating industrial concern with well-
trained personnel. Site access restrictionsg can be rigidly
enforced and the integrity of any cover can be monitored closely
and frequently. Any disturbances to the cover could also be
addressed very quickly. The existing interceptor wells and the
ground water treatment system proposed for the Ormet Site and the
statutory five-year review eliminate the need or justification
for overly stringent remedies. Each site-wide alternative
presented in the draft alternatives report, with the exception of
the no action alternative required by the NCP, included
containment, extraction and treatment of the contaminated plume
in the alluvial aquifer beneath the Ormet Site. The existing
network of monitoring wells will be utilized to monitor the
aquifer and the statutory five~year review could be utilized to
continually evaluate the source control mechanisms. Section
121(d) of CERCLA and the NCP require that these site-specific
circumstances be considered in evaluating the appropriateness of
relevant requirements.

The manipulation of the FS process and the premature
determination of remedial measures is unlawful and contradicts
the NCP, the CO and U.S. EPA's own guidance. Moreover, it re-
flects an inappropriate and myopic approach to ARAR selection and
a complete failure by the Agencies to recognize that the Qrmet
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Site simply is not an uncontrolled abandoned CERCLA site which
requires the blind application of the most stringent require-
ments. Rather, the Ormet Site is a well-managed operating indus-
trial facility located in a rural and heavily industrialized
area. As such, it is the type of site which is best suited to a
realistic and pragmatic remedial approach.

The closure requirements set forth-'in OAC 3745-27-11
and the federal solid waste rules found at 40 C.F.R. Part 241 are
applicable and/or relevant requirements for the FSPSA, FDPs and
the CMSD. As such, these requirements must be incorporated into
site-wide alternatives and taken through the detailed analysis
along with RCRA Subtitle C requirements. Ormet has prepared a
draft FS Report in a manner consistent with the discussion
contained herein. Ormet regquests the Agencies to reconsider
thelr positions and approve as written the draft FS Report which
has been submitted in accordance with the Amended CO.

Very truly yours,

I

John D. Reggi

cc: Jane Lupton, Esq.
Cynthia Hafner, Esgq.
Terese Gioia
Brian Blair
E. R. Bolo, P.E.
R. 5. Wiedman, Esq.



becec:

Mr. Robert L. Fargo
Mr. Cleason Smith
Mr. John E. Claypool
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UNITED STATES ENVIRONMENTAL PRCTECTION AGENCY
REGION V

DATE: MAR 15 1991
SUBJECT: Ormet Corporation Remedial Alternatives Development
FROM: Judy Kleiman, RCRA/CERCLA Liaison’zﬂéﬁﬁééh'

TO: Rhonda McBride, RPM

This memo is to correct my previous memo of March 13, 1991 in
which I incorrectly stated that there is no RCRA waste and no
RCRA ARARs at the Ormet site in Hannibal, Ohio.

The spent potliners generated at this site from the primary
reduction of aluminum are RCRA listed waste K088. The
constituent of concern for which K088 is listed is cyanide.
Contaminated soil, sediments, sludges or ground water at the site
containing cyanide are assumed to contain K088 and will be
subject to RCRA. The following comments pertain to the remedial
alternatives proposed here.

No action or deed restrictions and institutional controls are not
sufficient corrective action and are not in compliance with RCRA
requirements.

Discharged groundwater must meet MCLs as well as any NPDES
standards. Activated carbon used in the treatment of seeps must
be managed as K088 if it contains cyanide. In addition, the
spent carbon could be characteristic by the TCLP. Spent carbon
should be tested and managed accordingly.

The soils at the former spent potliner storage area (FSPSA) are
heavily contaminated with cyanide and must be managed as a RCRA
waste. If the contaminated scils are left in place, a RCRA cap is
relevant and appropriate, along with 30 years of ground water
monitoring. The design standards for a RCRA cap include 1) a low
permeability layer consisting of 24" of so¢il with a hydraulic '
conductivity of 107 cm/sec and a 20 mil flexible membraine

liner, 2) a drainage layer of 12" of seoil or a geosynthetic
layer, and 3) a vegetated cover including 24" of soil and/or
topscil. The clay/soil cap proposed in FSPSA-3 would not be in
compliance with RCRA. Stabilization as proposed in FSPSA-5
cannot be used as a substitute for an appropriate cover. Soils
which are treated by stabilization will still require a RCRA cap.

Since the potliners which were stored, broken and mixed with the
soil in the FSPSA wera disposed of prior to the effective date of
RCRA, this material is not subject to the Land Ban treatment



standards unless it is excavated and "placed" outside of the
ocriginal area of contamination.

The former disposal ponds also contain high levels of cyanide
from waste containing K088. Again, a RCRA cap is relevant and
appropriate, along with 30 years of groundwater monitoring. A
bentonite layer ( FDP-5) would not be a sufficient cover, and the
waste material cannot be used as an ingredient in the cap.
Stabilization by a cement pozzolan process (FDP-7) must be
combined with a RCRA cover. The system of wick drains or
recontoured surfaces to promote drainage (FDP-3, FDP-4) is not a
substitute for a RCRA cover.

In other areas of the site which are not specially identified
with improper storage or disposal of K088, elevated levels of
cyanide in the soils, sediments or sludges would be interpreted
as evidence of spent potliners. RCRA ARARs would be relevant and
appropriate in such cases.

In the Carbon Run-off and Depositon Area, capping is not
recommended since this area is within the 100 year floodplain.
We recommend that this material be removed and disposed of in a
RCRA landfill off-site. This material can be consclidated with
other contaminated materials on site only if it remains within
the orginal area of contamination. If the contaminated material
is place outside of the area of contamination, placement will
occur and Land Disposal Restrictions will be triggered.

In areas which do not have elevated levels of cyanide, there is
no evidence for K088 waste and RCRA ARARs will not be triggered.

Polychlorinated biphenyls, polynuclear aromatics, phthalates and
phenols found here are not known to be associated with RCRA waste
at this site.

If I can be of any further assistance in this matter, please
contact me at 6-1482.

¢cc: Karl Bremer
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KEMRON Environmental Services
109 Starifie Park

Marletia, Ohio 45750
Phone: (614) 373-4071
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annibal, ork ID: : ater
Date Recetved! 087'5?}94 Sampling
Artn: John Reggl/Tim Adamowicz Date Completed: 06/08/94
Purahasc Order: ITIMOO301 Client Code: ORMET_88714
SAMPLE IDENTTFICATION
Sample le ]
~ m Deacription N mﬂ;’&n
01 MW-a1 02 DUP-1
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Order # N4-06-028 KEMRON ENYIRONMENTAL SERVICES Page 2
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Thiz is to ce that the samples were analyzed using good
la% prafgbc::?s!mw the following »:nlrs. b

SAMPLE ID: 01 MW-41 Collectsd: 08/01/94 12:00 Catagory: WATER

87T DETRCTION DATE

DERCRIFTION RESULY LIMET TNTTS ANALYZED Y METHOD
Cyanida, Total «0.01 9.0 Bg/L O V8/02/796 JWR 21%.2
Pilucride 0.3 0.1 ag/L F 08/00/M BMC 34D.2
Arsenic, Digsolved 0.021 b.odd /L Ra  DE/09754 I 204.3/708¢
Arsenlc, Total a.90448 0.044 ag/L As 06/03/794 JRM 20€.2/7060
Serylifum, DNissolved «0.03 0.03 ng/k Bo 06/0379%4 JBC 280.7/6010
Bagylilium, Potal «0.01 0.01 g/l Ba 36703504 JRE 200.77/80810
¥angarsese., Disselved 2.2 0.01 ag/ham 0803794 JBC 200,778010
Nanganess, Total i.3 0.01 ng/lMWB 06793794 JBC 200.7/601¢
Vanadium, Dissolved <0.0} 0.01 ng/L V. 06/03/34 JBC 300.7/4010
Vanadiug, Total <B.01 0.0} wg/L Vv 08/03/94 JBC 2060.7/6010
SAMPLE ID: 03 DUP-1 Collected: 08/01/04 Catagory: WATER -’
T DETRCTION DATS

DEACRIPTION NRSULT LINTT TMITS ANALYIED BY METMOD
tysmide. Tetal <0.0% 0.0 og/L U 06/02/9% Iwx 335.1
Fluweride 0.3 0.3 wg/L P Qds01/94 mNMC 340.2
Arseniig, Dissolved g.021 0.004 mg/L As Q§/03/% JEM 288.2,/7060
Axsenioc, Tenal 0,037 0.004 ag/L An 06703/94 JIN 204.)/7040
Barylliun. Diszwelved <. 01 0.0 ng/lL Be 088/83,%4 JBC 200.7/6010
Baryllium, Yotal <9.0L g8.01 mg/L Be 06703794 JIC 200.776010
Manganage. Dissglved 1.2 g.01 sg/L MR QE/03/9%4 JTBC 200.7/0010
Mangaaese, Total 1.8 0.01 ag/L Mn 0§/03/34 JIC 200.7/4010
Vanadiun, Dissolved <0.01 0.0 W/LV DBE/03/% J3C 200.7/80100
Vanadium, Total +0.01 0.0% BE/L YV 06/0379%4 JTRS 200.7/¢810
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EXECUTIVE SUMMARY

An in-depth analysis of the effectiveness of pumping groundwater for aquifer restoration was
conducted based on: (1) performance records for 16 sites where pumping with the objective of
aquifer restoration has been implemented for periods of 2 to 12 years, and (2) recent theoretical
and modeling studies. The reduction of aquifer concentrations is the primary indicator of
etfectiveness of groundwater extraction. However, other indicators of effectiveness such as plume
containment, mass reduction, and achievement of specific cleanup goals are also components of the
evaluation.

Al the sites reviewed, the pump and treat systems appear 10 be effective for containing the
contaminant plume, and for reducing the mass of conta:ﬁination in the aquifer. However,
groundwater extraction systems are not effective for aquifer restoration. Data indicate that pumping
can achieve concentration reductions of 90% 10 99% prior u; leveling at sites with high initial
concentrations (greater than 1,000 ppb). However, concentrations at these sites remain significantly
above heaith-based levels, and significant masses of contamination remain in the aquifers. At sites
with initial concentrations less than 1,000 ppb, concentration reductions of 90% or less are achieved
prior to leveling. Once leveling occurs, further significant reduction cannot be accomplished within
a reasonable time frame. Even though concentrations may level at relatively low concentrations,
when pumps are turned off, the concentrations tend 10 rise again.

Tl.|e evidence to date suggests that the primary contributors to the ineffectiveness of pumping
for aquifer restoration are phenomena resulting from physical and chemical processes that affect the
behavior of contaminants in the subsurface environment. Recent studies show that soils long-
contaminated with halogenated organic compounds are reli_mm to desorption, and the rate of
contaminant desorption is controlled by diffusion of contaminants from within soil particles. Noa-
aqueous phase liqui& (NAPLs) that either float on top of the water table or sink 10 the botiom

of the aquifer cannot be effectively mobilized by pumping because they are immiscible in water.

viii



Most aquifers are heterogenecous and have low permeability zones where contaminants become
immobilized. Pumping causes preferential flow of groundwater in zones of high permeability,
resulting in the trapping of even highly soluble contaminants in low permeability zones. The mass
of immobilized contaminanis in the subsurface is generally significantly greater than the mass
dissolved in the groundwater, and the extraction of all the immobile conul:minams is not technically
feasible at the present time.

Groundwater modeling had been conducted at two-thirds of the sites reviewed. The models
used over-simplified generic assumptions and did not account for the tailing effect observed at the
sites. Remedial time frames of 2 years t0 30 years were predicted at the sites reviewed. However,
recent modeling studies suggest that pumping and treating will not restore aquifers to drinking
water standards within these time frames. Pump and treat time frames of 100 years may be needed
to lower concentrations by a factor of 100, assuming the ideal conditions of a homogeneous aquifer.
For water-insoluble constituents such as jet fuel, thousands of years may be needed to remove the
contaminants.

Based on our review of performance records and recent theoretical studies, the following can
be concluded regarding the use of groundwater pumping for aquifer restoration:

. Pumping is effective for contaminant mass reduction, plume containment,
and exiraction of groundwater for point-of-use treatment. lts use for
attaining these objectives should be encouraged.

. Groundwater pumping is ineffective for restoring aquifers 10 health-based
levels. This reality needs 10 be explicitly recognized by regulators.

. The primary contributors to the ineffectiveness of pumping in meeting
cleanup goals are the time-dependent decrease in the rate of desorption of
contaminants from contaminated soils and the existence of immobile
contaminants either in the nop-aqueous phase or trapped in zones of low

permeability.

y Remedial time frames of 2 years to 30 years were predicied at the sites
reviewed. Regulators currently maintain that 20 10 40 years may be needed
to reach heaith-based cleanup goals. However, recent modeling studies
estimate pump and treat time frames of 100 to 1,000 years.



1.0 INTRODUCTION
During the past decade, the U. S. has passed legislation to address the remediation of inactive
hazardous waste sites. The original emphasis of the Comprehensive Environmental Response,
. Compensation, and Liability Act of 1980 (CERCLA) was on short-term remedies. However, with
the passing of the Superfund Amendments and Reauthorization Act of 1986 (SARA), the
philosophy of the program shifted toward Jong-term solutions to addressing contamination. The new
program required that remedial alternatives be “protective of public heaith and the environment®
and “significantly and permanently® reduce the toxicity, mobility, or volume of contaminants. The
shift toward secking permanent solutions occurred, “however, before proven technologies were
available for permanent remediation of sites.

Although post-SARA remedial action decisions reflect an increase in the selection of treatment
remedies, most of these decisions have been made based on weak rationales regarding th?
effectiveness of the remedies selected. Treatment remedies may, in theoty, provide permanent risk
reduction; however, the selection of a treatment approach does not necessarily ensure the
cffectiveness and permanence of 8 remedy. Now that performance records are becoming available
for remedial actions involving treatment technologies, a need exists for more research 10 evaluate
the effectiveness of this approach. One such treatment approach is pumping and treating

groundwater with the remedial objective of restoring contaminated aquifers.

1.1 Aquifer Restoration and the Decision Process
CERCLA remediat action decisions addressing groundwater contamination through fiscal year

198S primarily consisted of containment of the contaminant plume or provision of an interim
drinking water supply. Only 14% of the decisions addressed aquifer restoration (Haiges and Knox
1987). ‘The average cleanup time predicted in these decisions was one to five years, although the
cleanup times werc subject to extension because toxicological data were lacking for many of the

priority pollutants and cleanup standards were ofien not available.  The feasibility of aquifer
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restoration using groundwater pumping and treating was assumed based on limited theoretical,
laboratory, and field studies. |

However, the number of decisions selecting aquifer restoration as a remedial objective
increased during fiscal year 1986, and approximately 68% of remedial action decisions addressing
groundwater contamination during fiscal year 1987 involved aquifer restoration (Doty and Travis
1989). Quantitative cleanup goals were established for all of these sites based on applicable or
relevant and appropriste requirements (ARARS) or health-based goals derived from site-specific risk
assessments. This trend reflects both the change in program philosophy and the progress made in
the field of risk assessment. Although more quantitative toxicological data were available, thus
facilitating the establishment of health-based cleanup goals for ground water, the effectiveness of
the pump and treat approach to achieving aquifer restomioﬁ to these levels was no more certain
than in earlier decisions.

In the 1987 decisions, rationales for predicting the eﬂecti.venea of pumping and treating to
restore aquifers 10 the cleanup levels established in the RODs were not well-supported. The
effectiveness of pumping groundwater to restore aquifers was questionable at these sites for one or
more of the following reasons:

1 Effectiveness and permanence of the source remedy selected was uncertain.

2 Extent of groundwater contamination had not been confirmed, and
additional studies were needed.

3 Contributing sources of contamination had not been determined or fully
characterized.

4. Further studies were needed 10 determine applicability of technology to site
conditions.

5. Hydrogeological uncertainties were associated with pumping and ireating.

Since the passage of SARA, hundreds of decisions have been made to restore aquifers using
the pump and treat method. Although decision-makers have acknowledged that pumping and

treating groundwater is a timeconsuming and often unpredictable process, this method has



essentially been the only availabie option for aquifer restoration in some cases, More recent studies
and field experience (EPA 1989) indicate, however, that aquifer restoration is not as feasible as was

previously predicied in remedial action decisions.

12 Purpose
The purpose of this project is to provide an in-depih analysis of the effectiveness of pumping

groundwater for aquifer restoration based on recent performance records and theoretical sfudies.
Although laboratory, field, and modeling studies have been conducted regarding the feasibility of
aquifer restoration using the pump and treat approach, little performance data have been available
until recently. In 1989, the Environmental Protection Agency (EPA) conducted a study of 19 sites
where pump and treat operations had been implemented for up to six years. The present study
differs from the EPA study in two ways. First, we analyze performance records at sites where the
pump and treat system was designed specifically for restoration of the aquifers to drinking water
standards or to a specified negotiated cieanup goal. Unlike the EPA study, we include no sites
where remediation was designed exclusively for containment or wellhead treatment. Second, we

update and expand upon EPA's performance record data base.

13 Approach
The effectiveness of groundwater pumping and tresting s & remedial alternative for aquifer

restoration was evaluated by reviewing: (1) performance records for 16 sites where pumping and
treating has been implemented for more than one year, and (2) recent theoretical and field studies.
Sites selected for evaluation consist of both Superfund and non-Superfund sites where the pump
and treat system was designed for restoration. Site descriptions and resuits for the pump and treat
operations reviewed are presented in Appendices A and B. Pertinent liserature, performance
records, and support documents were reviewed. Existing datsbases were used, and interviews with



regional EPA personnel and/or contractors were conducted to identify sites for evaluation and to
obtain necessary data.

The effectiveness of groundwater pumping is typically evaluated in one or more of the
following ways: (1) reduction in aquifer concentrations over time; (2) containment of the
contaminant plume; (3) reduction of contaminant mass in aquifer; (4) comparison of contaminant
mass removed to estimated mass of contaminants lost to the environment; and (5) comparison of
aquifer concentrations to specific cleanup goals established.

Because proven technologies are available for treating most hazardous constituents in water to
meet drinking water standards once the eom;rninnted water is pumped from the subsurface, the
focus of the present evaluation is on the effectiveness of pumping as a method for removing
contaminants from the subsurface. The ability of pumping 1o reduce aquifer concentrations is the
primary indicator of effectiveness in the present evaluation. However, the following factors are also

components of the analysis: (1) the effectiveness of the system in containing the migration of

-aquifer contaminants; (2) the effectiveness of the system in reducing contaminant mass over time;

(3) the success or failure of modeling in predicting the effectiveness and time frame associated with
the approach; (4) the feasibility of attaining established cleanup goals; and (5) factors which
influence effectiveness.

The present evaluation of groundwater extraction remedies was limited by the followix'ig factors:
(1) the small number of sites where pumping has been ongoing for more than one year; (2) the
extent of the site investigation on which the remedial design is based; and (3) the protocol used to
measure and report the eﬂ’ecuvcneu of the remedy. Most pump and treat operations have not
operated more than two or three years. However, for most sysiems, patterns in aquifer
concentration reduction are evident after a year oOr two, and these patterns can be considered in
light of recent research 10 predict future pump and treat performance at the sites.

Inconsistencies existed with respect to the availability of data and the ways in which

remediation resulis were reported. Initial concentrations were frequently available for all the



primary contaminanits, while resulting aquifer concentrations were often reported only in terms of
average VOC air stripper influent concentrations. These average concentrations may not be

representative of maximuim concentrations present in some wells at the sites.

20 PUMP AND TREAT SYSTEMS

The sites reviewed and the length of operation 1o date for the sites are listed in Box 1.
Performance records were not available for the entire duration of the operation for some sites.
The performance records reviewed range from 2 1o 12 years and are limﬁed 10 those reported in
the documents listed in Appendix B. A brief review of the site performance records foliows.
Additional site descriptions and resulis for the pump and treat operations reviewed are presented

in Appendices A and B.

Box 1 - Performance Records Reviewed

Amphenol Corpdution, NY 3yeus ‘
Des Moines TCE, 1A 2.5 years
General Mills, MN 4 years

. GenRad Corporation, MA 3 years -
~Hartis Corporation, FL. - - 65 years .
IBM Dayton, NJ = . - 13 years®
. IBM SanJose, CA . Byeam .




Amphenol Co atio

LOCATION: Sidney, NY
TYPE OF SITE: Electrical coonector manufaccuring facility (non-NPL)
CONTAMINANTS: TCE, Chloroform

GEOLOGY: A 100 to 200 foot thick layer of alluvial materials is
underlain by glaciofluvial sands and gravels.

The Amphenol Corporation pump and treat operation is a small system consisting of only two
extraction wells. Before the removal of the contaminated soil at the site, initial maximum VOC

concentritions were 230 ppd. However, when the pump and treat operation began in 1987,

‘maximum concentrations had declined to 150 ppb. One shallow aquifer extraction well and one

deep aquifer extraction well are in operation with a totsl pumping rate of 200 gpm. Seventeen
monitoring wells were initially installed, but some have been discontinued. The system has operated

for 3 years. Concentrations began to level off at 50 ppb in 1988.

Des Moines TCE, [A

LOCATION: Des Moines, A
~ TYPE OF SITE: Municipal wellfield (NPL)
CONTAMINANTS:  TCE, T-1,2-DCE, and vinyl chloride

GEOLOGY: The ares is underlain by & layer of silt and clay and 2
layer of unconsolidated sand and gravel, These layers
are underlain by consolidated shale, siltstone, and
sandstone, Below this sysiem lies consolidated dolomite,
limestone, sandstone, and shale formations. Three primary
aquifer systems are associated with the site, two of which
are important sources of drinking water in the area.




An estimated 200 gallons of contaminants were reportedly lost to the soils and groundwater at
the Des Moines TCE site. The groundwater is contaminated with TCE, with initial TCE
concentrations of approximately 8,500 ppb. Seven recovery wells were initially instailed with a total
pumping rate of 1,300 gpm. Six of these wells are stil} in operation at 3 pumping rate of 1,000
gpm. Pumping for 2.5 years has resulted in the extraction of more than 1,500 gaudns of
contaminants. However, concentrations have leveled off at between 500 ppb and 1,000 ppb. An

additional source of contamination is being investigated.

General Mills, MN
LOCATION: Minneapolis, MN
TYPE OF SITE: Food research laboratory (non-NPL)

CONTAMINANTS:  TCE, TCA, PCE

GEOLOGY: Thirty to fifty feet of unconsolidated alluvial and glacial
deposits are underlain by a sequence of fractured sandstone,
shale, doiomite, and limestone.

TCE is the primary groundwater contaminant with initial maximum concentrations of 1,300 ppb
in the shallow aquifer and lower (Carimona) aquifer concentrations of 2,300 ppb. Five shallow
aquifer extraction wells and one extraction well in the Carimona aquifer are in operation. Pumping
at 300 gpm in the shallow aquifer and SO gpm in the Carimona aquifer has resulted in substantial
reduction of TCE conceatrations. However, aquifer concentrations remain above tasget levels and

remain as high as 460 ppb in one area.



Genrad Corporation, MA

LOCATION:
TYPE OF SITE:
CONTAMINANTS:

GEOLOGY:

Bolton, MA

Scientific and medijcal equipment mifg.

TCE

Unconsolidated glacial deposits overlie metamorphic rocks.

In low-lying sreas, organic sediments overlie sands and
gravels. Depth to groundwater is generally only five feet,

Although two plumes, the eastern plume and the northern plume, are preseat at the site, only
the eastern plume is addressed by the present system. Initial VOC coacentrations were 1,000 ppb
and TCE concentrations were 270 ppb. Two extraction wells have been in operation for three years

in the eastern plume area at a pumping rate of 30 gpm. Sixteen monitoring welis are also in

operation. TCE concentrations began to level in 1988 at approximately 100 ppb.

| Harris Corporation, FL

LOCATION: Palm Bay, FL

TYPE OF SITE: Manufacturing facility (NPL)

CONTAMINANTS: TCE, TCEA, vinyl chloride, methylene chloride,
chlorobenzene, xylene, and ethylbenzene

GEOLOGY: The upper sand aquifer, which is an unconfined aquifer, is

used locally as s water source. Below the upper
aquifer is a 22-foot thick sandy ciay layer that acis

as 8 leaky aquitard, retarding groundwater flow berween
the upper aquifer and the 30-foot thick unconsolidated
lower sand squifer. Underlying the lower sand aquifer
is the Hawthorne formation, & clsy confining layer up
(o 200 feet thick. The fifth layer is the Floridan
aquifer, a 1,000-foot thick sequence of limestone

and dolomite.

S’



Groundwater at the site is contaminated with VOCs at a maximum initial concentration of
10,000 ppb. The pump and treat system has been operating for 6.5 years. The current sysiem
consists of 11 extraction wells, four of which are deep aﬁuifer barrier wells. The remaining wells
recover groundwater from both the shaliow and deep aquifers. The pumping rate has remained
constant since startup at 300 gpm.

Although the average treatment system influent VOC concentrations have deciined and [eveied
at approximately 500 ppb, concentrations remain above 1,000 ppd in one shallow extraction well,
two decp aquifer extraction wells, and one deep aquifer monitoring well. In one of the temporary
onsite shallow monitoring wells installed in 1987, VOC concentrations fluctuated berween 1 and
30,000 ppb during 1988 and 1989 and remained at 14,000 ppb during 1989. This contamination has
been attributed almost exclusively to xylene and ethyl benzene, as opposéd to TCE, DCEA, and

vinyt chloride in the extraction wells (Harris Corporation 1990).

IBM Davion, NJ
LOCATION: South Brunswick, NJ
TYPE OF SITE: Electronics manufacturing facility (non-NPL)

CONTAMINANTS:  1,1,1-TCA and PCE

GEOLOGY: The shaliow unconfined aquifer is comprised of the
two upper geologic units which consist primarily of
clay, silt, and gravel. These units are underiain by
a thin discontinuous clay layer, The lower
semi-confined aquifer consists of a sand and gravel unit
underlain by relatively impermeable shale.

The sitc was contaminated with approzimately 400 gallons of VOGS, primarily 1,,1-
trichloroethane (TCA) and tetrachloroethylene (PCE), with maximum ground water concentrations
ranging from 9,590 ppb for TCA to 6,132 ppb for PCE. The initial system installed in 1978

consisted of 13 shallow aquifer extraction wells, one deep aquifer extraction well, one offsitc



production well, and 100 monitoring wells. The average pumping rate was 300 gpm with a
maximum pumping rate at the offsite well of 500-600 gpm. Pumping between 1978 and 1984
lowered VOC concentrations (o below 100 ﬁpb. However, subsequent 1o shutdown of the operation
in 1984, PCE concentrations rose to 13,558 ppb in 1988. Pumping was resumed in 1989, but the

remedial objective was changed from restoration (0 containment.

IBM San Jose, CA
LOCATION: San Jose, CA
TYPE OF SITE: . Electronics manufacturing facility (Non-NPL)
CONTAMINANTS: Freon 113, TCA, 1,1-DCE, and TCE
GEOLOGY: The valley floor is underlain by a sequence of alternating

sand and gravel layers separated by silt and clay layers.
Bedrock in the area consists of consolidated sandstones,
shales, cherts, serpentinite, and ultrabasic rocks.
Conwamination is distributed throughout five aquifers at
the site,

The IBM San Jose site is contaminated with freon, TCA, 1,1-DCE, and TCE. Although the
site involves relatively low-level contamination, the distribution of contaminants throughout several
geologic layers is complex, and contaminants have migrated more than two miles offsite. [nitial
maximum concentrations of TCE, the primary contaminant of concern, were 100 ppb in the B
aquifer, where an sction level was set at 50 ppb. Although more than 8,000 Ibs. of contaminants
have been extracted, and B aquifer concentrations have declined to 50 ppb, contamination leaking
from the A aquifer acts as a continued source of contamination. Pumping has caused dewatering
of the shallow aquifer, and therefore, pumping in the A aquifer has been reduced to a minimum.
Pumping continues in arcas with concentrations of less than S50 ppb, but no change in

concentrations has been observed.

10




Nichols Epgineerin J

LOCATION: Hillsborough, NJ
TYPE OF SITE: Combustion research facility (non-NPL)
CONTAMINANTS: Carbon tetrachloride, PCE, chioroform

GEOLOGY: Silty soil overlies fractured shales, siltstone, and
sandstones.

The primary contaminant at the Nichols Engineering site is carbon tetrachioride, with maximum
initial concentrations of 980 ppb. One recovery well was installed initially with a pumping rite of
65 gpm. Two more extraction wells were installed in 1989 with a pumping rate of 70 gpm.
Although 80% to 90% reductions of concentrations have been observed in some wells, average
carbon tetrachloride concentrations have leveled at between 100 and 200 ppb and have remained

unchanged in one well.

de er, W
LOCATION: Pierce County, WA
TYPE OF SITE: Dry cleaning facility (NPL)

CONTAMINANTS:  PCE; TCE; 1,2-trans-DCE

GEOLOGY: The uppermost geologic unit, the Steilacoom gravel
unit, is generally unsaturated but has some
perched saturated zones. The underlying Vashion
Till, a semi-confining layer that has discontinuous
saturated zones, is composed of silts and clays
with sand and gravel lenses. The third geologic vait,
the Advance Outwash unit, is the primary aquifer
in the area. This unit is from to 20 10 90 feet
thick and lies st depths of 25 10 84 feet below
the land surface. The Colvos unit underlics the
Advance Outwash aquifer. This fine sand aquifer
is less permeabie than the Advance Outwash aquifer
and may help prevent migration 10 deeper units.

1n



Groundwater at the Ponders Corner site is contaminated with an estimated 1,500 lbs. of
contaminants, primarily PCE, with initial maximum concentrations of S00 ppb. Two extraction welis
are in operation with a total pumping rate of 2,000 gpm. Forty-two monitoring wells were originally
installed, but some of these wells have been discontinued recently. The pump and treat system has
been operating for 6 years. However, a portion of the plume is not being captured by the system,
and PCE concentrations have leveled between 50 and 100 ppb. PCE concentrations remain
persistent in the well closest to the source and in wells with low concentrations. It is estimated that

90 percent of contaminants are contained in low permeability zones,

Savannah River Plant, $C
LOCATION: Aiken, SC
TYPE OF SITE: Department of Energy research and weapons

manufaciuring facility (NPL)
CONTAMINANTS:  TCE, PCE

GEOLOGY: Permeable and impermeabie layers: sands, silts,
and clays with a water table 60 to 120 feet below
the land surface.

One of the most highly contaminated sites reviewed is the Savannah River Plant in South
Carolins. Permeable and impermeable layers were contaminated with solvents, with initial TCE
concentrations as high as 250,000 ppb. The estimated volume of contaminated groundwater is 182
million gallons.

The pump and treat system consists of 11 recovery wells with a total pumping rate of 400 gpm

and 236 monitoring wells. Although maximum concentrations have been reduced by as much as

12



86%, and more than 193,000 [bs. of conlaminants have been extracted, no significant reductions in
the average concentrations and the size of the plume have been observed afier 5 years of pumping.
Average VOC concentrations have leveled at approximately 40,000 ppb. The plume is not captured
‘and has migrated into a deeper aquifer. The system is being re-designed and the objective of the

pump and treat operation has been changed from restoration 1o containment and mass reduction.

Sharpe Army Depot, CA
LOCATION: Lathrop, CA
TYPE OF SITE: Army vehicle mainienance

CONTAMINANTS: TCE

GEOLOGY: Underfain by a complex sequence of interbedded sand,
silt, and clay.

Permeable and impermeable layers are contaminated with TCE at average initial concentrations
of 290 ppb. The original goal of the sysiem was to prevent off-site migration of the plume.
However, the objective of the remediation was subsequently changed to restoration. The present
system consists of 15 extraction wells with a total pumping rate of 200 gpm. Early results were
promising, and the sysiem has been successful in preventing migration of the plume. However,
after pumping for 2.5 years, concentrations have leveled at approximately 100 ppb, and

concentrations in the lower aquifer are pot meeting expectations.

13



Sylvester, NH

LOCATION: Nashua, NH
TYPE OF SITE: Hazardous waste dump
CONTAMINANTS:  Tetrahydrofuran, toluene, TCE

GEOLOGY: Silt, sands, and interbedded sediments overlying
fractured rock.

More than 800,000 gallons of hazardous wastes were 'disposed of at the Sylvester site.
Groundwater at the site is highly contaminated, with the foliowing initial maximum concentrations:
1,500,000 ppb tetrahydrofuran, 29,000 ppb toluene, and 15,000 ppb TCE. A 3-foot slurry wall was
constructed around the 20-acre site, and Alternate Concentration Limits (ACLs) were established
for the contained groundwater. The pump and treat system, which consists of eight extraction wells
wilh'a total pumping rate of 300 gpm, has been in operation for 4 years. Therefore, the two-year
time frame projecied for reaching ACLs within the contained area has already been exceeded by
two years. Average THF concentrations remain at 15,000 ppb, average toluene concentrations are
50,000 ppb, and average TCE concentrations are 3,000 ppb. These contaminant levels are

significantly above the established the ACLs.

14




Twin Cilies AAP, MN

LOCATION; New Brighion, MN
TYPE OF SITE: Ammunition production (NPL)
CONTAMINANTS: TCE

GEOLOGY: Organic soils, sands, and clays are underlain by cohesive
and telatively impervious till. The third unit consists of
glacial outwash and/or valley fill materials 100 to 350 feet .
below the land surface. This unit is underlain by & bedrock
unit consisting of weathered and fractured dolomite overlying
sandstone. Little hydrauiic separation exists between the
overburden and bedrock units.

Groundwater is contaminated with TCE, with initial maximum outwash aquifer concentrations
of 20,000 ppb and bedrock concentrations of 100 ppb. The pump and treat system has been in
operation for two years. The system oriﬁinally consisted of six boundary extraction wells; however,
three months later, more wells were added to the sysiem. Currently, 12 boundary wells and 5 wells
downgradient of interior source areas are operating ¢ & total pumping rate of 2,700 gpm. The
plume has been captured by the system, and more than 21,000 Ibs. of VOCs have been extracted
to date. However, maximum TCE concentrations remain as high as 18,000 ppb, and average VOC '

influent concentrations remain unchanged at approximately 1,000 ppb.

United Chrome, OR

LOCATION: Corvallis, OR
TYPE OF SITE: Chrome plating facility (NPL)
CONTAMINANTS: Chromium (hexavalent)

GEOLOGY: Upper unconfined zone cousists of clayey silt alluvium
with a saturated thickness of 15 1o 18 feet during
winter and decreasing during the summer; during winter,
saturated zooe ofien reaches the ground surface. Lower
confined aquifer ranges from 29 to 45 feet below the
ground surface.

15



Both shallow and deep aquifers are contaminated with hexavalent chromium with maximum
concentrations of 6,860 ppm and average concentrations of 1,923 ppm. The system currently
consists of 23 upper zone and 7 lower aquifer extraction wells with a total pumping rate of 17 gpm.
Average groundwater concentrations have declined steadily since the beginning of the operation.
However, although the average concentration was 576 ppm at the end of 1989 and a total of 13,376
1bs of chromium had been removed, concentrations have either increased or remained constant in
many of the upper zone wells. Highly contaminated soils still serve as a major source of

contamination at the site. A more extensive characterization of deep aquifer has been recently

conducted.
Yerona Welifield, MI
LOCATION: Battle Creek, Ml
TYPE OF SITE: Municipal wellfield (NPL)
CONTAMINANTS: 1,1-DCA; 1,2-DCA; 1,1,1.TCA; 1,2-DCE; 1,1-DCE;
TCE; and PCE
GEOLOGY: Sand and gravel aquifer ovetlies an upper sandstone
aquifer with clay lenses, a confining siltstone bed,
a lower sandsione aquifer, and a layer of shale;
sandstone contains extensive horizontal and vertical
fracturing.

16



Groundwater at the Verona Wellfield site was contaminated with an estimated 3,900 ibs. of
contaminants, with VOC maximum concentrations of 19,000 ppb. A pump and treat system has
-been operating for 6.5 years, and a vapor extraction sysiem has been operating for 2.5 years, The
pump and treat system consists of five barrier wells and nine groundwater extraction wells screened
in the water-table aquifer with a total pumping rate of 400 gpm. A vapor extraction system has
also been installed. More than 10,000 ibs of contaminants have been removed from the
groundwater, and 40,000 Ibs have been removed from the s0il.

The efficiency of the pump and treat system has fncreased since installation of the vacuum
extraction sysiem. However, average total VOC concentrations remain at approximately 2,500 ppb.

According to modeling conducted at the site, concentrations of 100 ppb were expected after 3 years

of operation.
w it
LOCATION: Wartsmith, MI
TYPE OF SITE: Underground storage tank (non-NPL)

CONTAMINANTS:  TCE, DCE

GEOLOGY: A sand and gravel unit is underlain by a clay uait at
spproximately 62 feet below the land surface. Clay
beds exist in the sand and gravel unit in the nonhern
part of the site at depths of 5 10 15 feet below the
land surface. The clay unit separates the aquifer from

the underlying bedrock.

Groundwater is contaminated with both TCE and trans-12-dichloroethene, primarily TCE.
Two separate plumes exist at the site. Initial average TCE concentrations in the Arrow Street area

were approximately 18,000 ppb In 1978 when & two-well syitem began operation, pumping water

17



into an aeration reservoir. In 1982, the Arrow Street Purge Well System was installed with a
pumping rate of 1200 gpm. Concentrations in this area have been reduced to approximately 70 ppb
over a period of 12 years. The Mission Street system, a separate system installed in 1988, consists
of five extraction wells at 2 pumping rate of 220 gpm. Concentrations in this area have been

reduced from 800 ppb to between 500 and 700 ppb after two years of pumping.

3.0 INDICATORS OF PUMP AND TREAT EFFECTIVENESS
3.1 Reducion of Aquifer Concentrations Over Time

The reduction of aquifer concentrations over time is the primary indicator of the effectiveness
of a pump and treat system in restoring an aquifer 10 a specified cleanup level. The ideal scenario
would be a steady decrease in contaminant concenmuois until the target level is attained.
However, performance records have suggested that although concentrations may drop initially, this
decline is followed by a leveling of concentrations with -lime or no further decrease in
concentrations (EPA 1989).

For the purpose of characterizing concentration leveling patterns, we examined the relationship
between initial concentration and leveling concentration for sites where concentrations have
declined sharply and remained constant for periods of six months to several years (Table 1). These
sites have performance records of 2 to 12 years and initial concentrations ranging from 5 ppb to
250,000 ppb. The analysis is based on the comparison of both maximum and average initial
concentrations 10 the average concentrations at which leveling occurred. This approach may
overestimate the reduction of maximum concentrations but provides a reasonable basis for

comparison 0 average concentration reductions.

18
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Savannah River, SC

The Savannah River performance record provides an example of a site where concentrations
have leveled at high concentrations. The Savanaah River site is contaminated with VOCs, with
initial concentrations as high as 400,000 ppb. The pump and treat operation has been in operation
for five years at the site. After approximately two years of pumping, VOC concentrations leveled
at 35,000 ppdb (Figure 1), with a maximum concentration reduction of 91% and a reduction of
average concentrations by only 25% prior to leveling (Table 1). No significant change in average
concentrations has been observed since the concentrations leveled in 1987. The unusually low rate
of average concentration reduction prior to leveling can be attributed to the low pumping rate (400

gpm) at the site.

Wunsmith AFB, M[

The pump and treat operation at the Wurtsmith AFB site has been operating for 13 years.
At the Arrow Street area of the site, maximum initial TCE concentrations were approximately
29300 ppb. Conceniralions leveled afier six years of pumping, with maximum concentration
reductions of 99% and average concentration reductions of 90% (Table 1). Concentrations
remained constant at approximately 400 ppb for five years until 1989, when concentrations dropped

10 approximately 70 ppb (Figure 2).

Harris Corporation, FL

The Harris Corporation site is contaminated with VOCs, with an injtial maximum
concentration of 10,000 ppb. After three years of pumping, VOC concentrations leveled at
lpproﬂmtely 500 ppb, after a 95% reduction in maximum concentrations and an 87% reduction

in average concentrations (Table 1 and Figure 3).
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IBM Davion, NJ

Initiat maximum VOC concentrations at the IBM Dayton site concentrations were 15,700 ppb.
Concentrations decreased to approximately 500 ppb after four years of pumping, increased slightly,
and then leveled at approximately 100 ppb for several years prior to the discontinuation of the
operations. Leveling of maximum conceatrations took place after a reduction of 99% (Table 1).
However, an average concentration reduction of only 67% was observed. When the pumps were

turned on again two years later, PCE concentrations rose 10 over 13,000 ppb (Figure 4).

Amphenol, NY
The Amphenol site is a small site with initial VOC concentrations of 150 ppb. Although the

contaminated soil was removed prior 10 the installation of the pump and 1reat sysiem,

concentrations leveled at approximately 35 ppb after one year of pumping (Figure 5). An average

“concentration reduction of 59% was attained prior to concentration leveling (Table 1).

311 Leveling Patterns
Leveling has taken place at 13 of the sites reviewed. Two of the sites involving organic

constituents did not have available performance records that were complete enough for an analysis
of concentration leveling. The performance record for the United Chrome site indicates a steady
decline in concenirations since the beginning of the operation. However, chromium concentrations
were 576 ppm at the end of 1989.

The concentration at which leveling occured and the point in the performance record that it
occured varied, depending on site-specific factors such as the system design, the characteristics of
the chemicals present, and the site conditions. However, scveral trends in concentration leveling

were observed. Although a 99% reduction of maximum concentrations was attained prior 1o
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leveling at some sites, the greatest reduction of average concentrations at a site was 90%.

following patierns in concentration leveling were observed:

At 3]l sites with maximum initial conceptrations greater than 10,000 ppb,
the concentrations leveled afier maximum concentration reductions of 90%
to 99%.

Reduction of average concentrations ranged from 23% to 90% at sites with
maximum concentrations greater than 10,000 ppb.

At sites with initial maximum concentrations of 1,000 ppb to 10,000 ppdb,

leveling occurred after maximum conceatration reductions of 85% 10 99%.
Reductions of average concentrations at these sites ranged from 50% to
87%. .

At sites with initial maximum concentrations between 160 ppb and 1,000
ppb, reductions in maximum concentrations range from 49% to 89%.
Reductions of average concentrations ranged from 59% (o 82%.

At sites with initial maximum concentrations of 100 ppb, concentrations
leveled afier 0% to 50% reductions in concentrations.

The

Leveling patterns in the performance records reviewed illustrate the ineffectiveness of

groundwater extraction in reducing sverage concentrations more than 90%. Even though leveling

may take place at or near the cleanup goal (see Section 3.4), significant masses of contamination

remain in the aquifer, and when pumps are tumned off, concentrations rise again.

Once

concentrations level at a site, further significant reduction in concentrations is unlikely and cannot

be accomplished within & reasonable time frame.

3.2 Capwre and Coptainment of Contaminant Plume
An essential objective of pump and treat operations implemented for aquifer restoration is

capture and containment of the contaminant plume. At the sites reviewed, analysis indicates that

pumping can effectively contain the costaminant plume at most sites. At 75% of the sites reviewed,

the performance record indicated that the plume is being effectively contained.

27



——— e

The Savannah River site is the only site reviewed with evidence of significant contaminant
migration since the beginning of the operation. At this site, the plume is not contained, and
contamination has migrated to lower aquifers. Although more thar 168,000 Ibs of contaminants
have been extracted, the pumping rate of 400 gpm has proven to be inadequate for capturing the
piume. Migration may also be attributable to the puncturing of the confining layer between the A
and B aquifers and subsequent mobilization of perched NAPLs to deeper aquifers. The system has
been recently re-designed with the objectives of containment and mass reduction.

At the Ponders Comner, IBM San Jose, and Harris Corporation sites, small portions of the
plumes are not captured. At the IBM San Jose site, a small portion of the onsite plume does not
appear to be captured, but is thought to be captured by the offsite wells. Likewise, at the Harris
Corporation the portion of the plume not captured by the onsite system is captured by the wellhead
treatment system on the adjoining property. A low-level portion of the plume is not captured at
the Ponders Comer site.

The performance records reviewed indicate that adequate hydraulic plume containment is
feasible using pump and treat systems at most sites. However, problems be may associated with
pumping at the high rates needed for plume containment in some cases. Pumping at a rate high
enough 10 contain a plume may result in aquifer dewatering and the recovery of larger amounts of

mildly contaminated water (0 be treated.

33 Reduction of Contaminant Mass

Initial estimates of the contaminant mass present in the groundwater and cumulative measures
of the mass extracted are often part of site performance records. These data can be useful for some
purposes. However, the performance records reviewed indicate that these data are of limited use

in determining the overall effectiveness of pumping in meeting cleanup objectives.



3.3.1 Comparison of Mass Estimales to Mass Extracted

Few of the sites reviewed documented both an initial estimate of the mass or volume of
contaminants present in the groundwater and a summary of the mass of chemicals extracted to date
(Table 2). Of the four sites for which such information is available, the initial inventory of
contaminants was grossly underestimated. At the Verona Wellfield site, more than twice the
originaily estimated mass of contaminants has been extracted to date. At the Des Moines TCE site,
concentrations have leveled after extraction of more than seven times the volume of contamination
estimated to be present in both soil and groundwater.

At the Savannah River site, the original estimate has already been exceeded by more than a
factor of three, and concentrations have leveled after less than hall the revised inventory of
contaminants have been extracted. This site is the only sitc reviewed where estimates of
contaminant mass were updated afier the initial estimate was made. However, a mass inventory
analysis conducted in 1988 indicates that the revised estimate of 460,000 Ibs is also inaccurate.
Although air stripper mass-balance caiculations showed that 138,000 Ibs had been removed, the
inventory indicated that 441,000 Ibs were still present in the groundwater. Therefore, the latest

estimate indicates an original contaminant mass of 580,000 Ibs.

3.3.2 Mass Reduction vs. Concentration Reduction
Considerable reductions in the contaminant mass were being attzined during the early stages

of the operation at the sites reviewed (Table 2). However, reductions in contaminant mass are not
indicators of reductions in aquifer conceatrations. Although more than 193,000 Ibs of VOCs have
been exiracied at the Savannah River site, average conceatrations have leveled after reduction of
25%. At the Twin Cities AAP site, average concentrations remain unchanged afier the extraciion
of more than 19,510 pounds of VOCs (Tables 2 and 3). At the IBM San Jose site, 84 Ibs of 1,1-

DCE have been exiracted with no reduction in groundwater concentrations.



Table 2
[avestory of Costaminaats ia Groundwater

Predicted Volume/ Maw/Volume
Site Mass of Conuamisation Extractd 10 Date
Savaamah River, SC 59,000 Iba. (orig est) >193,000 iba

460,000 Ybg. (revised mt)
Veroms WellGield, MI 3,900 e gw >10,000 Lbe.
Uniuwd Chroms, OR No sstimate »13,000 Ibe
Poadens Corner, WA 1,534 Ibe. gw Not reported
Sytvester, NH 300,000 gal ‘otal Not mponied
Twis Cities AAP, MN 75,000 ibe. gw 21,000 Ibe.
Des Moinss, TCE, A 200 gab wowl 1,500 gal.
1BM Daywos, NI 400 gal wul . Not reporied
GeaRad Corporstion, MA No astimyte 26 I
1BM Ssa Joss, CA No sstimam 7,700 fbe.

333 Mass Extraction Rates

Measures of the contaminant mass extracied, especially when used to determine the rate of
contaminant extraction at a site, can be useful in determining the efficiency of a pump and treat
operation. Table 3 jllustrates the efficiency of pump and treat operations at sites with varying
contaminants and initial concentrations during the first few years of operation. The difference
betwegn the extraction rates for the United Chrome site and the other sites listed in the table can
be atiributed to both the contaminant involved and the high initial concentrations. Contaminant
extraction rates, aithough genenally proportional to the initial concentrations, are much higher for
inorganic contaminants than for organic constituents. For prganics. large volumes of water must

be pumped in order to extract a relatively small mass of contaminants.




Tabie 3
Mam Extraction Rates and Initia)
C joas at Selocied Siten

Vol of Growpdwater Mas Max laital Exmaction Rate

Site enmncted (gal) Extracsed (i)  Comcestration fbwmit. gal
United Chrome, OR 1,664,000 13,376 (Cr6*) 7,000 ppm 8,136
Savasmah River, SC 782,000,000 164,000 (VOCs) 300,000 ppb 21443
Twis Cities, MN 1,062,622,000 19510 (VOCs) 20,000 ppb 1.3
IBM Sas Jose, CA 12,147,000,000 7,700 (VOCs) 100 ppb 63

84 (1,1-DCE) 5 ppo 003
GeaRad Corponntion, MA 12,000,000 26 (VOCs) 1,000 ppb 15

Our analysis indicates that contaminant mass reduction data is of limited use in determining
the overall effectiveness of the pumping operation in reaching cleanup goals, but can be useful in
determining the relative efficiency of a specific sysiem. Because of the unreliability of initial mass
estimates, the comparison of initial mass to the mass extracted is not an appropriate indicator of
pump and treat effectivencss. These comparisons do, howeves, exemplify the difficulty in
characterizing groundwater contamination and designing strategies 10 address the contamination.
The analysis also indicates that cumulative measures of mass extracted are not reliable indicators
of reductions {n aquifer concentrations but that they are useful 10( deriving mass extraction rates.

‘The mass extraction rates for the performance records reviewed illustrate the differences in cfficiency

) |



among Syslcms and the d‘fﬁculty of ex‘.racliﬂg L ]

organic constituents at low concentrations.

3.4 Meeting Cleanup Goals

All the sites reviewed have aquifer

restoration as the remedial objective,
However, not all the sites have established
health-based cleanup goals for the site.
Quantitative cieanup goals were not established
at two of the sites. Forty-four percent of the
sites established cleanup goals at a negotiated
level above health based standards for at least

a portion of the site (Box 2). Another 44% of

‘the sites established health-based cleanup goals

(Box 3).

Achieving concentration reductions to
meet the cleanup goals for the sites is unlikely,
even at sites where goals were established at
levels significantly higher than drinking water
standards (Box 2). The cleanup goal for the
majority of the sites with drinking water

standards as goals require concentration

Box 2 - Status of Sites With Goals Above
Health-Based Levels

United Chrome, WA:
Goal - 10 ppm Chromium
Results - Leveled at 600 ppm

Saﬁnnah River, SC:
Goal - Extract 99% of cont. mass
Results - Leveled after <25% red.

Sylvester, NH:
Goal - ACL of 1,500 ppb TCE
Results - 3,000 ppb; has exceeded
predicted time frame by 100%

IBM Dayton, NI:
Goal - 100 ppb VOCs
Results - Leveled at 100 ppb; after
pumps were shut off,
conc. rose to 13,000 ppb

Twin Cities AAP, MN:
Goal - 27 ppb TCE
Results - Although one-third
of the estimated mass has been
removed, concentrations
unchanged at approx. 1,000 ppb

Geunersl Mills, MN:
Goal - 270 ppb TCE shallow
27 ppm deep aquifer
Results - Leveled above 500 ppb

Harris Corporation, FL:
Goal - 500 ppb VOCs
Results - Leveled at 1,000 ppb in three
wells; 14,000 ppb in one well

reductions (o 5 ppb for contaminants such as TCE, PCE, and carbon tetrachloride (Box 3). At

sites where the plume is contained and initial concentrations are at least 100 ppm, average VOC

concentrations have leveled at concentrations of 35 ppd or greater in onsite-wells (Table 1), and

n



lal’ge masses of contamination remain in the L

. Box 3 - Status of Sites With Drinking Water
aquifer. When pumps are turned off, the Standards as Cleanup Goals
concentrations rise again. Verona Wellfield, ML:

Goal - MCLs VOCs
Results - Leveled at 2,500 ppb;

conc. increased in some wells
40 PRIMARY FACTORS INFLUENCING ‘

EFFECTIVENESS Sharpe Army Depot, CA:
. Goal - 5§ ppb TCE
Several faciors can contribute 1o the Results - Leveled at 100 ppb

ineffectiveness of pumping for restoring Ponders Corner, WA:
Goal - 5 ppb PCE
aquifers (Table 4). The presence of . Results - Leveled at 50 ppb
unaddressed soil contamination and Des Moines TCE, IA:
. . Goal - S ppb TCE
inadequately designed systems were ofien cited Results - Leveled at 500 to 1,000 ppb
as primary contributors to the ineffectiveness of Amphenol Corporation, NY:
. Goal - 5 ppb TCE
operations. Most of the ongoing pump and Results - Leveled at 50 ppb
treat operations were designed based on limited Nichols Engineering, NJ:
Goal - 5 ppb carbon tetrachloride; 10

site investigations, and determining the extent ppb total VOCs
L Results - 80% to 90% reduction in
1o which inadequate system design contributes some wells; overall, ieveled a1 150 ppb

10 inefficiency is difficuit.  However, the IBM San Jose, CA:
Goal - 50 ppb TCA

primary contributors to the failure to mect Results - Concentrations have
decreased to 50 ppb; however,
cleanup goals are phenomena resulting from contamination In shaliow aquifer is
acting as a coatinuous source of

physical and chemical processes that affect the ~  hiamination.
behavior of contaminants in the subsurface e
cavironment, such as contaminant sorption, ———-——-
contaminants in the non-aqueous phase, and zones of low permeability. All the sites reviewed have
leveling patterns or other documented evidence to suggest that at least one of these factors is a
major contributor to the ineffectiveness of the operation (Tables 1 and 4). Although sysiems can

be designed 10 optimize efficiency, these fundamental processes and the problems they present serve
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Table 4
Known Factors Coatributing 1o the Ineflfectiveness
of Pumping Groundwater at ihe Sites Reviewed

Site NAPLs Areas of Low Plume not Soils oot Fractured
Permeability Coalained Remediated Rock

Savannah River, SC X
Verona WellGield, M)

Sharpe Army Depax, CA

United Chrome, WA

Poaders Comer, WA

F . T T B

Sylvesier, NH X
Twin Cilies AAP, MN

Harris Corporation FL X
Wurtsmith AFB, Mi

Des Moines TCE, 1A

IBM Dayton, N1

Genenal Mills, MN

E S - S S - R

GenRad Corp., MA
Amphenoi, Corp., NY

»
>

Nichols Engineering, NY X
IBM San Jose, CA X X




10 greatly increase the remedial time frame and may noi be overcome by additional site

characterization and design modifications.

4.1 Continued Sources of Contamination

A major contributor 10 the ineffectiveness of pump and treat operations reviewed is the
presence of a continued source of groundwater contamination. These sources comsist of
contaminated soils (the primary source), and immobilized contaminants in the vadose zone and
subsurface (secondary sources). The remediation of surface or subsurface soils had been completed
at only one of the sites reviewed (Table 4). Soils at the Amphenol Corporation had been excavated
prior 1o startup of the pump and treat operation (Figure 5). Although soils had been excavated at
the IBM San Jose site, significant vadose zone contamination was still suspecied. Source
remediation is underway at most of the sites reviewed but has not been completed.

Although completion of soil remediation is likely to increase the efficiency of the iyslems. at
all the sites reviewed, contaminants sorbed 1o aquifer material, trapped in low permeability zones,
or pooled in the non-aqueous phase serve as a continued secondary source of contamination.
Because eliminating these secondary sources of contamination is technically infeasible at the present
time, this factor will continue to be the primary contributor 10 the ineffectiveness of pump and treat

systems, even after soil remediation is complete.

42 Contminant Sorption and Desorption

Contaminants in groundwater partition between the water and organic matter in soils. Organic
contaminants tend to preferentially sorb 1o the aquifer material, causing a reduction of the mobility
of the conuaminants relative to the flow of the groundwller. As groundwater is pumped, the
chemicals are held back (retarded) by their adherence to the soil particles. The mass of
contaminant sorbed to the aquifer material is generally significantly greater than the mass in

solution. Thus, the aquifer materials act as a continuing source of contamination 10 groundwaicr.
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Retardation is typically expressed in terms of a retardation factor, derived by dividing the average
velocity of the groundwater by the average velocity of the contaminant (Mackay 1989). For example,
TCE has been shown 10 have a retardation (actors ranging from 1 to 40, depending on the
composition of the aquifer material (McCarty 1989).

Sorption and retardation studies have shown, however, that retardation factors for organic
solutes have a tendency (0 increase over time (Roberts et al. 1986), that soil long-contaminated with
halogenated organic compounds is resistant to desorption (Paviostathis and Jaglal 1991), and that
the tailing of organic solutes is controlled by diffusion limitations (Goliz and Roberts 1986; Wu and
Gschwend 1986; Pignatello 1990a,b). These studies suggest that contaminant desorption rates
decrease over time and are limited by molecular diffusion from remote areas in the soil matrix. This
results in concentration leveling and decreased contaminant extraction rates over time.

Although groundwater conceatrations drop initially, large masses of contaminants may remain
in the aquifer materials, and many pore volumes of water must be brought into contact with the
soil particles in order to extract the contaminants. This process rclsults in the recovery of very large
volumes of mildly contaminated water (Table 3). The number of pore volumes of water that must
be removed during a pump and treat operation depends on the sorptive tendencies of the
contaminant, the volume of contamination in the non-aqueous phase, and groundwater flow
velocities. However, the kinetic limitations of desorption result in lengthy and inefficient pumping
operations. At the [BM San Jose site, combined pumping rates of 2,000 gpm at two boundary wells
have pumped more than 5 billion gallons of groundwater over a four-year period. However, less

than 800 1bs. of contaminants were extracted (EPA 1989).

43 Non-aqueous Phase Liquids

Many of the organic chemicals found at hazardous waste sites are immiscible in water and are
likely (0 be present in a non-aqueous phase. They are, however, slightly soluble in water, and

pantitioning of components from the non-aqueous phase may result in the development of a



dissolved plume in addition to the immiscible phase that acts as a continuous source of
contamination. Contaminants such as chlorinated solvents, creosotes, and PCB oils are denser than
water and sink to the bottom of the aquifer, leaving behind ganglia of residual contamination and
becoming trapped in pore spaces by capillary action. Contaminants such as benzene, xylene, and
toluene are lighter than water and float on top of the water table. The mass of contamination in
the non-aqueous phase may be considerably greater than in the dissolved phase (Mackay and Cherry
1989).

Aquifer restoration within a reasonable time frame is infeasible at sites involving NAPLs. At
best, even if eventual restoration were conceivable, pr.edicllug how iong pumping and treating will
take to restore an aquifer is not possible (MacKay and Cherry 1989), Although some success has
been achieved in removing a portion of flcating NAPL layers, little success has been achieved in
locating dense NAPLs (DNAPL3s), much less extracting them. When large pools of DNAPLs are
present at the I;ottom of an aquifer, meeting drinking water standards is unachievable at any cost
(Freeze and Cherry 1989).

Removing trapped NAPLs from the subsurface is infeasible because NAPLs cannot be mobilized
under typical aquifer conditions. NAPL mobilization is controlled by mass transfer limitations in .
liquid phase dissolution (Hunt and Sitar 1988). The following calculation illustrates the time frame
associated with DNAPL dissolution. For a site with enly 1 m’ of sandy soil contaminated with TCE
at 30 Vm’, assuming groundwater flow through the soils at a rate of 0.03 mAl, hydraulic conductivity
of 10° cm/, a hydraulic gradient of 1%, porosity of 30%, and dissolution of DNAPLs into the
groundwater 10 10% of their solubility, approximately 122 years would be needed for dissolution of
DNAPLs into the groundwater (EPA 1990). This scenario is far more favorable than for the site
conditions and 1he volume of DNAPLs that are likely 10 be present at the average hazardous wasie
site.

Forty-four percent of the sites reviewed involved either documented NAPLs or evidence

suggesting the existence of NAPLs ('l"able 4). However, because of the constituents involved, the
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mass of contaminants, and the fact that contaminants have migrated into the deeper aquifers at the
sites, the likelihood of pooied DNAPLs is great at all of the remaining sites involving chlorinated

solvents as the primary contaminants.

4.4 Low Permeability Zones

The rate at which contaminants can be extracted using pump and treat is affected by advection,
the process by which moving groundwater transports dissolved solutes (Fetter 1988). In
heterogeneous systems where layers of varying permeabilities exist, pumping causes preferential flow
in areas of high permeability. The more layered the geologic system, the longer the tailing effect
(EPA 1990). The contaminants that remain in low permeability zones are removed very slowly by
molecular diffusion. Even highly soluble contaminants may become trapped in the finer pore
structure (Hall 1988). At the sites reviewed, at least 35% of the sites involved significant portions
of the contaminant mass in such arcas of low permeability ('i‘able 4). As much as 90% of the
contaminant mass is estimated to be present in zones of low permeability at the Ponders Corner

site.

4.5 Fractured Rock
One third of the sites reviewed involved fractured bedrock (Table 4). At such sites, dissolved

contaminants may eater the rock matrix by diffusion and be stored there by adsorption, greatly
decreasing the likelihood that the contaminaats can be removed (Mackay and Cherry 1989). When
NAPLs enter fractured rock aquifers, they flow deep into the fractures, and little or no water can

penetrate and flush these aress, further complicating the mobilization of NAPLs.




5.0 PREDICTING REMEDIAL TIME FRAMES

5.1 Groundwater Modeling at the Sites Reviewed

Modeling had been conducted at two-thirds of the sites reviewed. However, all but one used

flow models with over-simplified and generic assumptions, resulting in a failure 10 consider the
tailing effect observed at the sites. Thus, the overall time frames for the sites are underestimated
by at least a factor of three. At the sites that projected remedial time frames, 25% of the sites
have already exceeded remedial milestones by as much as a factor of two (Box 4). "~ The
underestimation of time frames can be attributed 10 both inadequate models and inadequate site

characterization.
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At present, numerous factors which affect the transport of contaminants -in-the subsurface and
the remedial time frame are not accounted for in groundwater models (Keely 1989; McCarthy and
Zachara 1989; Mercer and Skipp 1990; van der Heijde et al. 1989). Such models typically:

. Consider only adsorption and advection

s Use generic retardation factors

. Do not consider dispersion, diffusion, or degradation —

. Do not consider influences ic vertical flow caused by partially penetrating wells

. Do not consider non-aqueous phase liquids

. Assume homogeneity

. Assume that aquifer is confined

. Assume uniform thickness

* Assume a steady-state flow field

. Do not consider colloidal transport of conlaminants

* Are usually based on inaccurate mass inventories and inadequate site
characterization.

Estimates of contaminant retardation are essential to predicting the length of time required
10 clean up an aquifer. At best, for a plume containing only dissolved and sorbed contaminamis in
a uniform homogeneous aquifer, the volume that has to be removed will equal the contaminated
volume times the retardation factor, not considering hydrodynamic dispersion. However, retardation
factors vary from site to site for the same chemicals and appear 10 increase over time. Although
sorptica was considered in the remedial design for at least two thirds of the sites reviewed, the
retardation factors used in the analyses were generic and did not account for intra-particle diffusion.
To daie, no methods have been developed that would allow site-specific estimates of contaminani
retardation over time, and predictions of cleanup time frames based on generic retardation factors

are unréliable. The lack of a reliable method for estimating contaminant retardation over lime is



the primary factor contributing to the gross underestimation of remedial time frames in the siies

reviewed.

5.2 Recent Modeling Studies

Recent modeling studies suggest that pumping and treating will not restore aquifers 10 drinking
water standards within a reasonable time frame. Pump and treat time frames of 100 years may be
needed in order to lower concentrations by a factor of 100, assuming a homogencous aquifer
(Mackay and Cherry 1989, McCarty 1989). For water-insoluble constituents such as jet fuel,
assuming a 10-acre area with a 55-foot thick aquifer, 10% residual saturation, & pumping rate of
100 gpm, a soil: water partition coefficient of 0.75, oil: water partition coefficients of 3,000 and
11,000 for toluene and o-xylene respectively, and one yesr to exchange the fluid one time, thousands

of years would be needed 10 remove the contaminants (Hali 1988).

6.0 EFFECTS OF PUMPING AND TREATING
Several phenomena associated with pumping and treating can complicate the cleanup effort
or cause ecological damage. The following effects of pumping and treating have been observed:
. A large volume of uncontaminaicd water, many times the volume of
contaminated water, must be used to flush the aquifer.

. Dewatering resulting from pumping can cause serious land subsidence and
other ecological dasmage.

. When perched NAPLs exist, drilling can puncture the bed causing the pool
10 drain to a lower aquifer (Mackay and Cherry 1989).

. When the water table is lowered from a position above perched NAPLs,
the NAPLs can dbecome remobilized and drain to a deeper aquiler (Mackay
and Cherry 1989).
Pumping causes changes in the flow and distribution of groundwater that can be ecologically

damaging. The potential effects of dewatering are land subsidence and the Joss of habitats for some
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local species. Pumping at the IBM San Jose site has resulted in the dewatering of the A aquifer.
A ground-water balance estimate for the Santa Teresa Basin showed that 6,900 to 29,900 acre-feet
of overdraft occurred in 1985 (EPA 1989).

The Savannah River site shows evidence of mobilization of contamination to deeper aquifers.
Although the total mass of VOCs decreased during the first three years of operation, the mass
increased in three of the decper aquifers (Box 5). Although a discontinuous layer consisting of
70% silt and clay separates the Upper and Lower Congaree Units, the contaminant mass in the
lower unit increased by 17,000 ibs. The Ellenton Sand unit is 32 to 95 feet thick and contains two
major clay layers, one of which is the principal confining unit for the underlying Black Creek
Formation. This unit, which is an important water-producing zone, was not contaminated before
the pump and treat operation began and is now contaminatd

These effects should be considered and weighed against the benefits of pumping, given the

infeasibility of aquifer restoration

within a rcasonable time f{rame. I

Box 5 - VOC Mass (ibs.)

Although the need for the use of . Savannah River Site
pumping and treating .for plume Unit 1985 1988
containment or wellhead treatment Water table 179,000 208,336
. Upper Congaree 259,400 188,854
may outweigh the potentially Lower Congaree 23,500 41,084
Elleaton Sand 1,800 3,010

deirimental effects, the technology

: USDO -
should not be used routinely or o £, 1989

indiscriminately.

70 CONCLUSIONS
Although we conducted an extensive survey of pump and treat operations, we were unable (0
locate #n aquifer in the U. S. that has been confirmed to be successfully restored through pumping

and treating. Although the B and B Chemical site, an NPL site in Florida, is claimed by the
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responsible party to be cleaned up, the claim has not been substantiated by EPA, and the extent
of remediation is questionable because the. responsible parties failed to submit appropriate
monitoring documentation (Personal communication, D. Danner, EPA Region 4). Another site,
Emerson Electric, a site in Florida involving low-level contamination, is also claimed 1o be cleaned
up. However, the validity of this claim is also questionable because doubt exists as 0 whether the
plume was captured by the system, and confirmation sampling was inadequate (EPA 1989).

Although pumping and treating has generally been effective for containing the conmﬁninam
plume and reducing the mass of contamination at the sites reviewed, iittie success has been achieved
in reducing aquifer contaminant concentrations 1o the established cleanup goals. Two of the review
sites with the longest performance records, the IBM Dayton site and the Savannah River Plant site,
have changed the remedial objective from restoration to reduction of contaminant mass because of
the ineffectiveness of the pump and treat operation in meeting the remedial objectives.

At all the sites with performance records of more than two years, concentrations have leveled
afier an initial decline. For some sites, leveling may take place at relatively low concentrations,
even though as much as 30% of the contaminant mass may still be present in the aquifer. Typically,
once the pumps are turned off, concentrations rise again, ofien to leveis higher than initial
concentrations.

Based on our review of performance records and recent theoretical studies, the following can

be concluded regarding aquifer restoration :

’ Groundwater pumping is ineffective for restoring aquifers 10 health-based
Jevels.
. Pumping is cffective for contaminant mass reduction, plume containment,

and exinaction of groundwater for point-of-use treatment

. Although significant removal of the contaminant mass may be achieved,
contaminant concentrations may not be significantly reduced.

. Al sites where contaminant conceatrations have leveled, concentrations
remain significantly above dtinking water standards.

. Even if target concentrations are reached, when pumps are turned off,
concentrations rise again, often to levels higher than initizl concentrations.
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. The primary contributors 1o the ineffectiveness of pumping for aquifer
restoration are phenomena resuiting from physical and chemical processes,
such as contaminant sorption and the existence of non-aqueous phase
liquids and zones of low permeability.

. The longest remedial time frame predicted in the performance records
reviewied was 30 years. Recent modeling studies, however, estimate that
pump and treat time frames of 100 to 1,000 years may be needed to restore
aquifers.

Both performance records and modeling studies indicate that the pump and treat approach is
ineffective for aquifer restoration within a reasonable time frame. No evidence exists that pumping
can restore aquifers to a condition compatible with health-based standards. Containment, mass
reduction, and welthead treatment are presently feasible objectives for pump and treat systems, and
future groundwater remedial action decisions and pump and treat system designs should be limited

to these objectives.
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Appendix A

Summary of Effectiveness



NPL SITES

Primary costaminants

Initial concentrations

Clesanp Duration of Pumpiag
Gosl Openstion Rae

Sutes of
Opernsiion

Savasnsh River, SC

mem

Sharpe Army Depol, CA

United Chwome, OR

Clwomiom (Cré+)

230,000 ppb (max)
150,000 ppb

19,000 ppb (max)

250 ppb (sve)

6,860 ppm (max)
1923 ppm (awe)

Level scoeptable 5 yean 400 ppm
o Stake of SC
andjor removal
9% of contam.

MCLa; 100 ppb 45 yaan 400 gy
afier 3y

Sppb 25 yeans 200 gpm

10 ppm {upper) 2 yean 10 gpm
0.05 ppm (lower)

Permesble aad impermeable subsurface
layess are coplaminated wilth an eui d
260,000 4o 464,000 pownds of solveats, and
»o sigaificant reduction in concestrations
or site of plume have been obactved. VOC
concestrations have leveled off with
average iafiveat conceatrations st 40,000
prb, and the gteem hat ot effectively
caplurcd plume. It is being
objective changed from restonation

10 redection of contaminant mam.

Sebstantial reductios of contaminasat

nese has been achieved. Ovenll,
conceninatiogs have leveled off sbove

2,500 pph, sad cosceatrations have increased
in some welle,

Oxiginal goal was emergeacy resposse
1o keep plume from drifiag off-base,
Although the plume ia being coatsined
and initisl resulin were encomnaging,
copoeairations have leveied off above
100 ppb and it now appean walikely that
the squiler will be restored 10 meet
drisking water stsadards. Concentrations
in lower aquiler are sot mecting
expectations,

Although the sverape concentration for
extracied groundwater was 576 ppm st the
end of 1989 aad a total of 13,376 Ibs of
chromivm had been removed, concentrations
have either inc d or ined 1aat
in many of the upper 2onc wells.
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Appendix B

Abstracis for Performance Records Reviewed



SITES REVIEWED

NAME OF SITE:
LOCATION:
TYPE OF SITE:
CONTAMINANTS:
GEOLOGY:

SYSTEM DESIGN:
STATUS:

REFERENCES:

Savannah River Plant (A/M Area)

Aiken, SC

Department of Energy research and weapons manufacturing Gacility (NPL)
TCE, PCE

Permeabic and impermeabie lzyers: sands, silts, and clays with a water table 60 to 120 feet below the
land surfsce

11 recovery wells with 400 gpm (otal pumping rate; 236 monitoring weils

Plume is ot effectively contained. Average total chiorocarbon coocentrations have leveled at
approximately 15,000 ppb, and concentrstions remain as high as 40,000 ppb in one well. System is being
re-designed with the goal of remediation changed from restoration 10 contaminant mass reduction.

U. §. Environmental Protectios Agency (1989). Evaluation of Groundwater Extraction Remedies, Vols.
1 and 2; Office of Soli¢ Waste and Emergency Respoase; EPA/540/0289054; Washington, DC, 1989.

U. S. Department of Eoergy Savannah River Site (1989). M-Arca Hazardous Wasie Management Facility
Post-Cloesure Care Permit: Groundwater Moaitoting and Cocrective Action Program Second Quarter

1989 Repont.

U. S. Depanument of Energy (April 1987). Application for a Post-Closure Permit, M-Ares Hazardous
Waste Management Facility, Volume III, Savanaah River Plant.

Personal communication (1989). Victor Weeks, Eavironmental Protection Agency, Region 4.

NAME OF SITE:
LOCATION:
TYPE OF SITE:
CONTAMINANTS:
GEOLOGY:

SYSTEM DESIGN:

STATUS:

REFERENCES:

Verona Wellfield, Ml

Bate Creek, MI

Municipal wellfield (NPL)

1,1-DCA; 12-DCA; 1,1,1-TCA; 1,2-DCE; 1,1-DCE; TCE; and PCE

Sand and gravel squifer overties an upper sandstone aquifer wilh clay lenses, s confining silisione bed,
a lower sandstone squifer, and a layer of shale; sandsione conuins extensive horizontal and vertical
fracturing.

Five barrier weils; 9 groundwater exiraction weils screened in the water-table aquifer with tota) pumping
rate of 400 gpm. A vapor extraction system has aiso been installed.

Substantial reduction of contaminant mass has bees achieved. Efficiency of system has increased since
instalistion of the vacuum extraction sysiem. However, average tolal VOC coacentrations have leveied
off arownd 2,500 ppb.

U. S. Eavironmental Protection Ageacy (1989). “Evaluation of Groundwater Extraction Remodies* Vols.
1 and Z Office of Solid Wasie and Emergency Response; EPA/S40/0289/034; Washingion, DC, 1989.

Envireamentsl Protection Agency (1985). Record of Decision, Verona Welllield, ML
Guerriero, Margaret (19689). 1a-Situ Soil Vacoum Extraciion Sysiem, Verons Weill Field Superfund Site,

Battle Creek, Michigan. Final Report for NATO/CCMS Pilot Study on Remedial Technologies for
Contaminated Soil and Groundwater.
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NAME OF SITE:
LOCATION:

TYPE OF SITE:

CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

STATUS:

REFERENCES:

Sharpe Army Depot, CA

Lathrop, CA

Army vehicle maintenance

TCE

Underlain by » compiex sequence of interbedded sand, silt, and ciay.

System consists of 15 extraction wells with a total pumping rate of 200 gpm.

Although initial results were promising and the system bas been successful in preventing migration of
plume, concentrations in lower aquifer are not meeting expeciations.

U S Amy Toxc and Hazardous Materials Agency (USATHAMA) 1968 Remedial
lovestigation/Feasibility Study, Sharpe Army Depot, Latkrop, CA.

Sharpe Army Depot (1990). Summary and Discussion of Resulis, NPDES Permit # CA 0081931,
Personal communication (1990). Craig McPhee, USATHAMA.

NAME OF SITE:
LOCATION:
TYPE OF SITE:

CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

STATUS:

REFERENCES:

United Chrome, OR

Comvallis, OR

Chrome plating facility (NPL)

Chromium (hexavalent)

Upper uncon{ined zone consisis of clayey silt alluvium with a saturated thickbess of 15 10 18 feet during
winter and decressing during the summer; during wiater, saturated sooe ofien reaches the ground surface.
Lower confined aquifer raages from 29 10 45 feet below the ground surfsce.

System currently consists of 23 upper sooe and 7 lower aquifer extraction wells with a total pumping rete
of 17 gpe.

Average grousdwaier coscestration was 576 ppm at the end of 1989 and a tolal of 13376 s of

chromium had beea removed.  However, concaptrations have either incremsed or remained constant in
masy of the wpper sous weils. A more extemsive charcterization of deep aquifer has beea recestly
conducted.

Clty of Corvaliis (1989). Moathly Operstions Report, Usited Chrome Groundwater Extraction and
Treatment Facility.

CH2M Hill (1990). Deep Aquifer Report, United Chrome Products Ske.

CH2M Hill (1950). Personal commanication, Randy Prait.
Eavironments! Protection Agency (1986). Record of Decision, Usited Chrome, OR.



NAME OF SITE:
LOCATION:
TYPE OF SITE:
CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

Ponders Cormer, WA
Pierce County, WA

Dry cleaning {aclity (NPL)
PCE; TCE; 1,2-trans-DCE

The uppermos! geologic unit, the Sicilacoom grave! uail, is generally unsaturated but bas some perched
saturaied zones. The underlying Vashton Till, a semi-confining layer that has discontiauous saturated
zo0¢s, is composed of silts and clays with sand and gravel lenses. The third geologic unit, the Advance
Ourwash unit, is tbe primary aquiler in the area. This highly layered fine to coarse sand and gravel
unit is from 20 10 90 feet thick and ki at depihs of 25 1o 84 feet below the land surface. The Colvos
uanit undetiies the Advance Outwash aquifer. This (ine sand aquifer is less permeable Lhan the Advance

Outwash aquifer and may belp prevent migration 10 decper units.

Two cxiraction wells are in operation with g totat pumping rate of 2,000 gpm. Forty-two monitoring wells
were originally inatalled, but some of these wells have been discoatioued receatly.

STATUS: A portica of the plume is not being captured by the systems and PCE concenlrations have leveled
berween 50 and 100 ppb. It is estimated that 90 perceat of contaminanis are contained in low
permesbility zones.

REFERENCES: Alliance Technologies Corporstion (1969). Daaft Case Summary, Ponders Corner (Lakewood) Site,
Ground Water Extraction with Alr Sirippiag, Soil Vacuum Exinaction.

CH2IM Hill (1988). Final Aquifer Cleanup Assessment Reporl, Ponders Corner, Washinglon.

Ecova Corporation (1989). Lakewood SVES Operation Summary. SEAS45112.PM

Environmental Protection Agency (1985). Record of Decision, Ponders Comer, WA.

U. S. Eavironmental Protectioa Agency (1989). Evaluation of Groundwater Extraction Remedies, Vols.
1 and 2; Office of Solid Waste and Emergency Response; EPA/S40/0289/054; Washington, DC, 1989.
Environmental Protection Agency (1989). PERC and TCE Concentrations Measured in H1/H2 (Influent
database), Ponders Coemer, WA, Region 10.

NAME OF SITE: Sytvester, NH

LOCATION: Nashus, NH

TYPE OF SITE: Hazardous waste dump (NPL)

CONTAMINANTS: Tetrahydroluran, wluene, TCE

GEOLOGY: Silt, sands, and interbedded sediments overlying (raciured rock

SYSTEM DESIGN: Remedistion conslsts of & 3-ft. slurry wall around the 20-ascre contaminated sres. Eight extraction wells
are in opsration with & total pumping rate of 300 gpm.

STATUS: The two-yesr timeframe projected for reaching ACLs within the coatsined ares has been exceeded by
1 years. Averags THF concentrations remaia st 15,000 ppb, average toluene concentrations are 50,000
ppb, and avernge TCE conceatrations are 3,000 ppb.

REFERENCES: Environmental Protectios Ageacy (1962). Superfund Rocord of Decision (EPA Region 1) Sylvester Site,

Nashua, New Hampshire (lnitis] Remedial Measure)

Eavironmental Protection Agency (1988). Moathly Operstions Summary, Gilson Rosd Groundwater
Treatment Facility.

Environmental Protection Agency (1990). Personal communication, Chester Janowski, Region 1.
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NAME OF SITE:
LOCATION:

TYPE OF SITE:

CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

STATUS:

REFERENCES:

Twin Citics Army Ammunition Plant, MN
New Brighton, MN

Ammunition production (NPL)

TCE

Orgaaic soils, sands, and clays are underiain by cobesive and relatively impervious till. The third unit
consists of glacial outwash and/or valley fill materials 100 to 350 feel below the land surisce. This unit
is underisin by a bedrock uait consisting of weathered 2ad fraciured dolomite overlying sandstone. Little
bydraulic separation exis\s berween the overburden and bedrock units.

Six boundary extraction weils were originally installed; three monihs later, more wells were sdded 1o the
system. Currently, 12 boundary wells and five wells downgradient of interior source areas are operating
at a towl pumping rate of 2,700 gpm.

Although the plume has been captured and more Lhan 21,000 1bs. of VOCs have been extracied to date,
maximum TCE concentrations remain as bigh as 18,000 ppt; average VOC influent concentrations remain
unchanged at approximately 1,000 ppb.

U. §. Army Tazjc and Hazardous Materials Agency (USATHAMA), 1986. Twin Citics Army Ammunition
Plant Ground Water Remedial Action Aliernatives Analysis.

Twin Cities Army Ammunition Plant, 1990, Installstion Restonation Program, Twin Cities Army
Ammupition Plant Groundwater Recovery System (TGRS) 1989 Annual Monitoring Report and
Monitoring Plan, Vols. 1 and 2. New Brighton, MN.

Personal communication, 1990. Jusn Boston, USATHAMA,

NAME OF SITE:
LOCATION:
TYPE OF SITE:

CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

STATUS:

REFERENCES:

Harria Corporation, FL

Paim Bay, FL

Manulacturing facility (NPL)

TCE, TCEA, vinyl chioride, methyiene chioride, chiorobenzene, ethylbenzene, xylenc

The upper sand aquifer, an unconfined aquifer, is wed locully as & water source. The Layer below the
upper aquifer is a 22-{oot thick sandy clay layer that acis a3 & leaky aquitard, retarding groundwater Oow
between ibe apper squiler and the 30-foot thick sacomolidated lower sand aquifer. Lindertying the jower
sand aquifer is the Hawthorne formation, a clsy coafining layer up 10 200 feet thick. The ffth layer s
the Floridan aquifer, » 1,000-fo01 thick sequence of limestone aad dolomite.

The cwreat system comslsts of 11 exiraction wells, four of whick are docp aquiler berrier wells. The
remgisiag walls recover ground water rom both the shallow and decp aquifers. The pumping raie bas
remained constaat sisce sartep st 300 gpm.

Although ibe sversge trestmes! ssism inluent VOC coecesirstions have declined and Jeveled s
approximately 500 ppb, concestrations have leveled above 1,000 ppb in one shallow extraction well, two
wqﬁmmﬂmﬂqwm-ﬂ Ia onc of the lemporary omsite

wells instalied in 1987, VOC concentrations Nuctuated between 1 and 30,000 ppb
mnmm:mwmdulwmmlm This contamination csa be atiributed
slaost enclusively 10 Zylens and ethyl bensene, as opposed w0 TCE, DCEA, and vinyl chloride ia the
extraction wells.

U. 8. Esvirommental Protectios Agency (1909). Evaluation of Grousdwater Extraction Remedies, Vols.
1 and 2; Office of Solid Waste and Emergency Response; EPA/S40/0289/054; Washington, DC, 1999.

Harris Corporation (1990). May 1990 Quanierly Sampiiag of Grousdwater Moaitoring Wells. Meibourne,
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NAME OF SITE:
LOCATION:
TYPE OF SITE:
CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

Wurtsmith AFB, MI

Wurtsmith, MI

Underground storage tank (non-NPL)
TCE, DCE

A sand and gravel unit is underisin by a2 clay vai! st approximaicly 62 feet below the land surface. Clay
beds exist in the sand and gravel unit in the northern part of the site at depibs of 5 to 15 fect below
the land surface. The cley unil separsies the aquifer from the underlying bedrock.

A two-well system began operation In 1978 at a pumping rate of 280 gpm. Al that time, water was
pumped into an scration rescrvoir. A secoad seration sysicm wis installed by 1979, consisting of six more
wells with a pumplng rete of 125 gpa. Later in 1979, the U. S. Geological Survey instslled 217
moaitoring wells both onsite and offsite. 1n 1981, the second seration system was removed from service,
and in 1962, the Arrow Street Purge Well Systemn was instalied with a pumping rate of 1200 gpm. A
second sysiem, the Mission Stroe) sysiem, consista of five extraction wells at & pumping rate of 220 gpm.

STATUS: Concentrations remain .l?bppbll the Arrow Street site afier 13 years of pumping and between 500
and 700 ppb afier two years of pumping at the Mission Stroet site.

REFERENCES: Wursmith Alr Force Base, 1990s. Groundwater Cleanup Facsheot. Wurtsmith AFB, ML,
Wurtsmith Alr Force Base, 1990b. 379 Suategic HosplulSGPE, Wurtsaith AFB, Michigan, Water
Sampling Information. '
Wourtsmith Air Force Base, 1989. Wurtsamith AFB, M[; 4853-5300; 1989 Water Quality Data.
Personal communication, 1990. Mike Niclo, Wurtsmits AFB.
1. S. Geological Survey, 1983. Groundwater Contamination ai Wurtsmith Air Force Base, Michigan.
Water Resources [avestigation Repon 83-4002, Lansing, ML,

NAME OF SITE: Des Moines, TCE, 1A

LOCATION: Des Moines, 1A

TYPE OF SITE: Muaicipal wellfieid (NPL)

CONTAMINANTS: TCE, T-1,2-DCE, aad vimyt chioride

GEOLOGY: The ares is uaderisia by a layer of silt sad clay and a layer of unconsolidated sand sad gravel. These

- layers arc underfaia by comsolidaied shale, silsione, sad sandstone. Below this sysiem lies consolidated

dolomite, Emestoas, sandsions, sad shale formations. Three primary aquiler sysiems are associated with
the site, wo of which are imporast sowrom of driaking waier in the ares.

SYSTEM DESIGN: Seven recovery wells were imitlally installed with 3 total pumping rate of 1,300 gpm. Six of these weils
are still in operstion ai a pumpisg rate of 1,000 gpm.

STATUS: Coscsmtrstions have leveled 5t between 300 ppb and 100 ppb. An additional source of contamination
is being investigated.

REFERENCES: U. 5. Eaviroamental Protection Agency (1989). Evaluation of Groundwater Exiraction Remedies, Vobs,

1 and 2; Office of Solid Waste and Emergency Respouse; EPA/S4002890054; Washingion, DC, 1969,

Dico Company, lac., 1989. Performance Evaluation Report No. 3, Groundwaler Recovery and Tresiment
System, Des Moines TCE Site, Des Moines, lows.

Dico Compeny, Inc., 1990. Performance Evaluation Report No. 4, Groundwaler Recovery and Treaiment
System, Des Moines TCE Site, Das Moines, kowa.
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NAME OF SITE:
LOCATION:
TYPE OF SITE:
CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

IBM Dayton, NJ

South Brunswick, NJ

Electronica manufacturing facility (non-NPL)

1,1,1-TCA and PCE

The shallow unconfined aquifer is comprised of Lhe wo upper geologic units which coasis! primarnily
of clay, silt, and gravel. These upits are underiain by & thin discontinuods clay layer. The Jower semi-
confined squifer consist of a sand and gravel unit underiain by relatively impermeable shale.

Initial system installed in 1978 consisted of 13 shallow aquifer extraction wells, one deep aquifer extraction

well, § offsite production well, and 100 monitoring weils. The average pumping rte was 300 gpm with
a maximum pumping raie at the offsite well of 500-600 gpm.

STATUS: Six years of pumping lowered VOC conceatrations (o beiow 100 ppb. However, subsequent (o shutdown
of the operation in 1964, PCE concentrations rose (10 12,558 ppb. Pumping was resumed in 1989 with
the remedial objective changed from restoration 1o conlainment.

REFERENCES: U. §. Esvironmental Protection Agency (1989). Evalustion of Grouadwater Exiraction Remedies, Vols.
1 and 2; Office of Solid Waste and Emergency Resporse; EPA/S40/0289034; Washingion, DC, 1989,

NAME OF SITE: General Mills, MN

LOCATION: Minneapolis, MN

TYPE OF SITE: Food rescarch Isboratory (noa-NPL)

CONTAMINANTS: TCE, TCA, PCE

GEOLOGY: Thirty to fifry feet of uncopsolidated alluvial and glacisl deposits are underiain by a sequence of Lractured
sandstone, shale, dolomite, and Hmestone.

SYSTEM DESIGN: Five shallow squifer enraction wells are operatiag with a pumping rate of 370 gpm. Oae exinaction well
is in operstion in the lower (Carimons) aquifer with & pumping rate of 50 gpen.

STATUS: Seteusstial redection of TCE conceatrations hae been schisved. However, aquifer concesirations have
levalad off sbove target levels and remain as high as 460 ppb is ons arca.

REFERENCES: U. 5. Enviroamental Protection Ageacy (1909). Evalustion of Grouadwaler Extraction Remedies, Vol

1 aad 2 Office of Solid Waste and Emergency Response; EPA/S40I289054; Washingion, DC, 1999,
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NAME OF SITE:
LOCATION:
TYPE OF SITE:
CONTAMINANTS:
GEOLOGY:

SYSTEM DESIGN:

STATUS:

REFERENCES:

GenRad Cocporation, MA

Bolton, MA

Scientific and medical equipment mig. (non-NPL)
TCE

Uncomolidated glacial deposits overlie metamorphic rocks. In low-lying arcss, organic sediments overlie
sands and gravels. Depth 10 groundwater is generally only live foet.

Two plumes arc preseut ot the site. Two exiraction wells have been installed (o address the easiem
plume at s pumping rate of 30 gpm. Sixteen monitoring wells are in operstion. Northern plume
discharges 10 a nearby river, and is not being addremsed by the system.

TCE concentrations have boen reduced 10 appraximately 100 ppb after two years of pumping.

U. S. Environmental Protection Agency (1989). Evaluatios of Groundwater Extraction Remediex, Vols.
1 and 2; Office of Solid Waste and Emergency Response; EPA/S400289054; Washinglon, DC, 1969,

NAME OF SITE:
LOCATION:
TYPE OF SITE:
CONTAMINANTS:
GEOLOGY:
SYSTEM DESIGN:

STATUS:

REFERENCES:

Amphenol Corporation, NY

Sidney, NY

Electrical conpector manufacturing Iacility (non-NPL)

TCE, Chiorolorm

A 100 1o 200 foot thick layer of alluvial materials sre underiain by glaciofiuvisl sands and gravels.
One shallow squifer extraction well and ooe deep aquifer extractioa well are in operation with a total
mx“m“ Sevenioen moniloring wells were ioitially installed, but some have been

Although initial maximum VOC coscestrations were oaly 230 ppb, concentrations have leveled off at 50
ppb.

U. S. Esviroamental Protsction Agency (1989). Evalustion of Groundwater Extraction Remedies, Vols,
1 and 2, Office of Solid Wasic and Emergency Respoase; EPA/S40/0289/0354; Washington, DC, 1989,
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NAME OF SITE:
LOCATION:

TYPE OF SITE:

CONTAMINANTS:

GEOLOGY:

SYSTEM DESIGN:

Nichols Enginecring, NJ

Hillsborough, NJ

Combustion research facility (non-NPL)

Carbon tetrachioride, PCE, ehloroform

Silty soil overlies fractured shales, siltsione, and sandsiones.

One recovery well was installed initislly with » pumping rate of 65 gpm. Two more extraction Wells were
installed in 1989 with & pumping rate of 70 gpm. ‘

STATUS: Average carbon letrachloride concentrations have Jeveled a1 berween 100 and 200 ppb 20d have remained
unchanged in one well.

REFERENCES: U. S. Environmental Protection Agency (1989). Evaluation of Groundwater Extraction Remedies, Vols,
1 and 2; Office of Solid Wasic and Emergency Responsc; EPA/S40/0289/054; Washingion, DC, 1989.

NAME OF SITE: IBM Genenl Producis Divisios, CA

LOCATION: San Josz, CA

TYPE OF SITE: Electronics manufacturing acility (non-NPL)

CONTAMINANTS: Freon 113, TCA, 1,1-DCE, snd TCE

GEOLOGY: The valley fioor s underisin by a sequence of aliernating sand and gravel Isyers scparated by sill and

SYSTEM DESIGN:

STATUS:

REFERENCES:

clay layers. Bedrock in the ares consisis of consolidated sandsiones, shales, chens, serpenlinite, and
ultrabasic rocks. Contamination is distributed throughout four aquifers st the site.

The exiraction system consists of three components: an onsile sysiem st the source sreas, & boundacy
sysicm, aod an offsite system. The original sysiem consisied of three wells in the source areas screcned
in the A squifer, 19 boundaty wells screened in the A, B, and C aquilers, snd four oflsite welis scroened
io the B and C aquifers. The iotal pumping rale was appromisately 6,000 gpos. Pumping in many of
these wells has boen discontinued, however, because of dewalering. Pumping in the source arcas has been
comtinved, sad ouly ocoe A aquifer well i still in operstion. The curreat totsl pumping raie is

spproximately 1,200 gpm.

Average concenirations have leveled at 50 ppb. However, the 10 ppb and 1 ppb portions of the plume
have remained unchanged.

U. S. Eaviroamental Protection Agency (1989). Evaluation of Groundwaier Extraction Remedies, Vols.
1 aad Z; Otfice of Soiid Wesie asd Emergeacy Response; EPA/S40/0289054; Washiagion, DC, 1989,
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Record of Decision

Site Name and Location
Coshacton City Landfill
Coshocton, Ohio

Statement of Basis and Purpose

This decision document presents the selected remedial action for the Cashncton
City Landfill site developed in accordance with the Comprehensive Environ-
menta) Response, Compensation and Liability Act of 1980, as amended by the
Superfund Amendments and Reauthorization Act of 1986 and is consistent with
the National 0il and Hazardous Substances Pollution Contingency Plan to the
extent practicable.

This decision is based upon the contents of the administrative record for the
Coshocton City Landfill site,

The State of Ohio concurs on the selected remedy.

Description of the Remedy

The selected remedial alternative for the Cashocton City Landfill site is to
cover the landfill with a low permeability cap and undertake other actions
required by State sanitary landfill closure requirements. The major
components of the selected remedial alternative are:

- Complete site fencing and ponsting

- The recordation of notice in the chain of title regarding uses to
which the property has been put, and any restrictions on jts future
use, referred to herein as "deed restrictions”

- Site grading to promote precipitation rynoff and reduce infiltratinn

- Site capping which meets State snlid waste landfill requirements
and which minimizes leachate generation and prevents direct cantact
with contaminated materials

- Top cover af topsail and revegatation

- Site monitoring including groundwater monitaring, surface water
monitoring and lanAfill gas man:taring to determine the effectiveness
of above measures and to pravide early alert as ta the need for other
actions

Vi
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The following components will Q?H?VEIHﬂEEQHQEﬁifg the Remedial Design {RD) and
will be included if necessary: T

- Landfill gas collection and venting system

- Leachate and groundwater collection and on-site storage system
with facilities far truck lonading

- Provisions for on-site or off-site treatment and disposal of
collected leachate and groundwater at a lacal POTW (The Coshocton
POTW was used far evaluation and cost estimation)

Consistent with the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA), as amended by the Superfund . Amendments and
Reauthorization Act of 1986 {SARA), and the National 0i) and Hazardous
Substances Pollutian Caontingency Plan (NCP), 40 C.F.R. Part 300, I have
determined that, at the Coshocton City Landfill site, the selected remedial
alternative is cost-effective, provides adequate protection of public health,
welfare and the environment, and utilizes treatment to the maximum extent
practicable,

The action will require operation and maintenance activities to ensure
continued effectiveness aof the remedial alternative as well as tn ensure
that the performance meetS applicable State and Federal surface and ground- -
water criteria. '

[ have determined that the action being taken is consistent with Section 121
of SARA, The State of Ohin has been consulte¢ and concurs with the selected
remedy. S’

Declaration

The selected remedy is protective of human health and the environment and
attains Federal and State requirements that are applicable or relevant and
appropriate to this remedial action and is cost effective,

This remedy utilizes permanent solutions and alternative treatment
technologies to the maximum extent practicable for this site. However,
because treatment of the principal threats of the site was not found to be

practicable, this remedy does not employ treatment as a princips) element of
the remedy.

Because this remedy will result in hazardous_substances remaining an-site,
3 review will be conducted within five years after commencement of remedial
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action To ensure that the remedy continues to provide adequate protection of
human haalth and the enviranment.

%%// /éwu? . e 17, %‘755

Valdas V, Adamkus DATE
Regional Administfator
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SITE NAME, LOCATION, AND OESCRIPTION

The Coshacton Landfill is located on approximately 80 acres in the
east half of Section 3, Franklin Tawnship, Cashacton County, Ohin, 3.5
miles southeast of the City of Coshocton, Ohin. Site access is by an
unimproved road south of State Highway 83,

The Coshocton Landfill is located between twn small intermittent
creeks that drain toward the southwest into the Muskingum River, 1.5
miles west of the site. Within a quarter mile of the site,
topographic relief exceeds 200 feet, the elevation varies from about
800 to 1,000 feet msl,

Cashocton County is on the western edge of the Appalachian Plateau.
The area is characterized by considerable topagraphic relief with
small streams situated between steep hills, The topography is steeply
rolling; level land available for tillage is primarily in the river
valley bottom lands.

Active, abandoned, and reclaimed coal strip mines are scattered
throughaut the region., Coshocton Landfill is built on abandoned,
strip=-mined land. Until early 1986, an active coal strip mine was
operating ta the immediate east of the site. Much of the land tao the
south and to the west of the site has been mined and reclaimed.

The uplands area around the landfill is sparsely populated. Homes are
generally associated with small farms, Drinking water in the area is
supplied by individual private wells. The steep topography in the
immediate vicinity of the landfill limits the use of the surrounding
land for agriculture, Most of the land is either woodlands or pasture
land used for cattle grazing. Livestock have been observed using the

two small intermittent creeks as a source of drinking water,

SITE HISTORY AND ENFORCEMENT ACTIVITIES

The earliest documented ecanomic develapment activity at the Cashacton
Lanafill property was subsurface shaft mining of the Middle Kittanning
Coal in the early 1900's. An extensive network of mine shafts was
reportedly developed under portions of what is now the landfill
property, but the full extent and date of termination of mining
activities are unknown.

Portions. of the landfill praperty were strip mined far further remaval
of the Middle Kittanning Coal from the mid-1950's until mig-1979. In
July 1978, the City of Coshocton signed a coal lease with the Conotton
Land Company, which subsequently relinquished the mineral rights to
Cravat Coal Company. Cravat Coal Company has mined portions of the
Coshaocton Landfill property.

-
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During strip mining, averburden and coal were removed to track the
No. 6 coal seam inta the hillside. The stripping operation remaved
material down to the base of the Middle Kittanning Cnal seam that
accurs across the site at approximately elevation 870 to 860 feet
msl, Historical air photas show that the overburden or mine spoils
were deposited behind the active mining aperation, in areas where
overburden and coal had already been removed. This was typical
practice for strip mining in the area.

Mining probably ceased at the Cashocton site when the aver-burden
thickness rendered coal recovery uneconomical. When mining ceased,
an exposed steep rock face known as the “high wall" remained.

At the canclusion of mining aoperatians, partions of the gap between
the spoil bank and high wall filled with water from groundwater or
surface water, creating what are known as “spoil ponds“, At lTeast
four spoil ponds existed along the abandoned high wall at the
Cashacton Landfill site as of 1965. One af these spail pands remains
and is located west of the site just outside the City of Coshocton
property line,

ENFORCEMENT HISTORY

On March 30, 1984, U.S, EPA issued 2 uniltateral administrative order
to the City of Cashacton requiring it to undertake some interim
measures, primarily to protect surface water and to address the
leachate being generated. (V-W-84-L-006)

On November 29, 1984, U.S. EPA determined that the City's proposal,
with amendments specified by EPA, complied with the terms of the
order. B8y letter dated April 16, 1986, U.S. EPA agreed to relieve
the City of its abligation tva perform quarterly sampling.

COMMUNITY RELATIONS

The Remedial Investigation {Rl) and Feasibility Study (FS) were put
out far public comment on February 8, 1988. The Administrative
Record, which incliuded the Endangerment Assessment (EA), was added on
February 25, 1988, The comment period was extended twice and closed
on March 17, 1988. All of these materials, including the proposed
plan, were available for review at the Coshoctan Public Library.

A public meeting was held an Februyary 23, 1988, A presentation on the
RI and FS was made and then 3 question and answer session, as well as

an opportunity for making public comments, was held., Public comments

were also submitted to U,S. EPA by mail. A Responsivenass Summary to

these comments was compiled and it is attached.



‘9

Iv,

vi.

3.

SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

The selected remedial alternative for the Coshocton City Landfill is
to cover the landfill with a cap. Unless the continued monitaring at
the site identifies additional problems which need to be addressed,
this will be the final remedy for the site. The cap which is placed
on the site in conformance with the State sanitary landfill clasure
requirements, should prevent any migration of the hazardous substances
which have been identified as having been placed in the landfill,

SITE CHARACTERISTICS

During active operation, the landfill accepted a variety of industrial
wastes, including hazardous substances from several lacal industries, ™
Based on data from city files and infarmation submitted by Tocal
industries as reported in the endangerment assessment, materials

listed below were accepted as drummed waste liquids:

° Alcohal ° Xylene

@ Acetane ° Perchlornethylene
° Epoxy resin ° Mineral spirits

@ Phenalic¢c resin ° Plasticizers

° Melamine resin ° Neaprene

Other industrial solid waste disponsed nf at the site included
rotocyclone scrubber dust, plastic particles, paper coloring pigments
(brown iron oxide, calcium carbonate, chrome green, and tan iron
oxide), paraffin wax, sawdust, waste-activated sludge, scrap plastic,
scrap rubber, floar sweepings, and miscellaneous trash,

e

SUMMARY OF SITE RISKS

The Coshoctan Landfill site is releasing contaminants to the
environment. The major release mechanism is leachate migrating o
surface water. However, the extent of the leachate's migration to
ground water is unclear. Results of samples taken from Teachate,
ground water, surface water, and sediment identified approximately 30
chemical constituents. Based an this as well as other data relevant
to the site, indicator chemicals identified at the site include 2-
butanone (methyl ethyl ketone), carbon disylfide, 1,l-dichlarnethane,
palynuclear aromatic hydrocarbans (PAH), 1,1,1-trichlorcethane,
pentachloraphenal, heptachlar and heptachlor epoxide, phthalates,
toluene, vinyl chlaride, xylene, copper, nicke!, and zinc. The fate
and transport information, as it relates to groundwater, indicates
that for the inorganics, arsenic, copper, nickel, and zinc, sorptian
will be the main process that will influence their migration, Nickel
is expected to be the most mnbile nf this group. Of the organics,
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2-butanone, carbon disulfide, toluene, and xylene may move with the
bulk water flow, but are subject ton bindegradation; phthalates, PAMs,
and heptachlor may sorb to particlies and not move with the bulk water
flow; and viny)l chloride may mave with the bulk flow, 1In surface
water, the inorganics are subject ta sorption and complexatian; sarp-
tion may decrease mobility while complexation may increase mobility,
The organics that will most likely volatilize form surface water are
Z-butanane, carbon disylfide, l,l-dichlaraethane, 1l,1l,l-trichlara-
sthane, toluene, vinyl chloride, and xylene. Phthalates, PAHs, and
heptachlor are expected to sorb to particles and deponsit in the
sediments.

The following risks were identified at the site:
A. Ingestion af Cantaminated Ground Water

Incremental carcinogenic risks from the ingestion of ground water
exceeded a risk of 1lE-06 based on the maximum concentrations far
the following contaminants: Upper aquifer-arsenic (3E-04) and
bis{2ethylhexyl) phthalate (4E-06).

The levels of all contaminants, which have MCLs estaplished and
were identified at the site, were belaw these MCLs. MCLs are
cansidersd protective of human heaith and are the maximum amount
nf these contaminants allowable in drinking water.

B. Ingestion of or direct contact with contaminated Surface water

Incremental carcinogenic risks from the ingestion af surface
water exceeded a risk of lE-06 for arsenic (3E-06) only.

Cancentratians of some constituents in the surface water and
sediment were cloase to chronic concentration values of concern
for aguatic life, but these chronic concentration values were not
exceeded,

C. Ingestion of or direct contact with contaminated leachate

Incremental carcinogenic risks from the ingestion of leachate
was below lE-06 for all contaminants,

0. Ingestion of contaminated soil

Incremental carcinngenic risk from the ingestion of soil exceeded
a risk of 1E-06 only for arsenic (3E-06) when pica behavior was
. e e e
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DISCUSSION QF CHANGES FRQM PROPQSED PLAN

CERCLA Sectinn 117(b) requires that the final selected remedial action
pltan be accompanied by a discussion of any significant changes from
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the proposed plan and of the reasons for such changes. U.S, EPA has
received additional information since the publication of the propased
plan, which it has reviewed and analyzed tngether with infarmation
which was already in its possession, '

Such new information and data received by the Agency in respanse to
the publication of the proposed plan include the following:

1. A letter dated March 16, 1988 was received from
Richard L.. Shank, Director of the Ohio Environmental Protection
Agency; commenting on the Feasibility Study., That letter clarified
the Ohin Solid Waste regylations as they pertain to the type of
material which may be used to construct a barrier over a solid waste
landfill, the depth of cover which must be applied over the barrier,
whether a sand drainage layer is necessary, whether a gas ventilation
system is required to be constructed, and whether a leachate collec-
tion system is appropriate at this time. Generally, the Director
recommended that a3 determination as to 2ach of these issues ba
deferred ton the remedial design stage af the process.

2. A copy of a letter dated August 28, 1980 from
Richard Anderson, Project Engineer far General Electric, to
Debonrah J. Berg of the Ohio EPA with accompanying analytic test
results, and a copy of a letter in response, dated December 16, 1380,
from Berg to Anderson, were obtained. Said correspondence indicates
that the waste generated by General Electric referred to as “"Roto
Clone Sludge” was determined by Ohio EPA to be “non hazardous”. Since
large volumes of this waste were disposed of in the Coshocton Land-
fill, such a determination has implications for whether reguiations
and standards governing hazardous wastes or those governing solid
wastes are more "appropriate” in selecting a remedy for this site,

Given this new infarmatian, U.S. EPA reviewed and analyzed some af the
information already in its possession. Specifically, i: revisited
the “applicable or relevant and appropriate” issue, as discussed
herein. In general, the state's clarification of its solid waste
regulations and the factoring of the roto-clone sludge information
into an analysis of the relative volumes of hazardous and solid
wastes, all support a modification of the proposed remedy.

DESCRIPTION OF ALTERNATIVES

Alternatives 1 {AA-1) thru 5 (AA-5) were described in the Prapased
Plan. As a result of the public comments and a3 review of the
alternatives with regard to those comments, 3 new alternative which
will be referred to as the "chosen alternative", was developed. The
chosen alternative is described between alternative 3 and alternative
4, hereafter.
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Alternative 1 (AA-1) is the no action alternative. This alternative
will not pravide pratectian for the public health ar the enviranment.
The sybstantial threat of release of contaminants that may present an
imminent and substantial danger to public health ang welifare and rthe
enviranment wauld remain because there is reasanable avidence that
there are substantial quantities af hazardays substances and pallyrt-
ants remaining in the waste mass. These substances could pose a threat
ta public health if releasad and public expoasure shauld occur. Alrar-
native 1 wauyld not meet applicable State landfill closure and post-
closure care regulations.

Alternative 2 (AA-2) incorporates legal deed restrictinns, fencing and
pasting far the property. Groundwater, surface water and sediment
would be monitored on regular bases,

AA-2 addresses the risks associated with sail cantact thraugh deed
restrictions te prohibit excavation far future development and fencing
to restrict and reduce the prabability of direct soil contact. AA-2
wauld not reduce infiltration and patential future transport of con-
raminants from the landfill contents. Graundwater manitaring would be
focused on metals, selected indicator parameters, and selected arganic
priority pallutant and Hazardaus Substances List (HSL) compounds., The
specific Tist af metals and arganic compaunds to be monitared would he
determined by U.S. EPA in cooperation with QEPA. Sediment and surface
water manitaring would also be aimed at triggering apprapriate respan-
ses if releases increase in the future,

Fencing requires routine maintenance for pratanged useful life,
Monitoring woyld be effective in detecting watar quality changes
and identifying the need far future protective respanse actions, as
appropriate,

AA-2? addresses current and future expasuyre risks. However, AA-2Z is
similar to no action in that the substantial_threat of release of
contaminants that may present an imminent and substantial danger ta
pubTic health and welfare and the environment would remain. There is
reasonable evidence that there are substantial quantities of uncon-
trolled hazardous substances and pallutants remaining in the waste
mass. These substances could pose a threat to public health if
released and public exposure occurs,

AA-2 has no major O + M requirements for process or structural
performance. Fencing would require routine 0 + M,

AA-2 would not meet applicable State snlid waste landfill closure
regulations,

Alternative 3 (AA-3) consists of sail filling and grading with topsoil

‘and revegetatinn 3t the site, AA-3 alsn includes the same deed

restrictions and site fencing included with AA-2, Groundwater,
surface water and sediment would be monitared regularly,
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Filling and grading the site would effectively reduce the passibilicy
of direct contact with the landfill waste mass. Soil cover and grag-
ing would reduce the infiltration percolation through the waste mass
and, therefaore, reduce the transport of contaminants. Deed restric-
tions and fencing would suppart and strengthen the effactiveness af
the soil cover in limiting direct contact.

The site cover and grade require reqular maintenance to remain
protective. The useful 1ife af the site cover would depend on prapar
0+M to maintain the finished grades against the effects af erasion and
settlement. With proper O+M, the protectiveness of the cover should
tast indefinitely.

Routine monitoring of groundwater, surface water, and sediment would
be effective in identifying changes in contaminant concentratiaons and
causes for possible future protective response actions. Monitoring of
groundwater is important to periodically check the effectiveness of
the site cover installed.

Alternative 3 would not meet applicable State solid waste landfill
closure regulations.

The Chosen Alternative consists of a 2 foot low permeability soil cap

af the landfill, with a top sail cover and revegetation., This

alternative also includes the deed restrictions, fencing, filling and
grading and the monitoring pragram incorporated into AA-3. Ouring

Remedial Design (RD) the system would be evaluated for the need to

include gas collection and venting, Teachate/groundwater callection

and dispnsal, and a drainage layer. Capping would effectively reduce

the possibility of direct contact with the landfill contents. The cap

would substantially reduce contamination transport caused by percola-

tion of infiltration through the waste mass. Deed restrictions and

fencing would support and strengthen the protectiveness of the cap- _
ping in limiting direct contact. ~

The site cap would require regular maintenance to remain protective,
The useful life of the site cap would depend on proper O+M, the
protectiveness of the cap should last indefinitely,

Routine monitoring of groundwater, surface water, and sediment will be
affective in identifying changes in contamination concentratinns and
causes for possible future protective respanse actions, Manitoring of
groundwater is impartant to periodically check the effectiveness of
the capping system installed.

The chosen alternative would meet all State solid waste landfill
clasure regulat1ons. as well as alil other applicable or relevant and
appropriate requiraments (ARARs).

Alternative 4 (AA-4) consists of a comprehensive capping of the lana-

fill praperty, The capping system used as the basis for the cost
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estimate of AA-4 was a clay, sail and sand system, which wauld includa
gas collection and venting and leachate/groundwater callectinn and
disposal. AA-4 also includes deed restrictions, fencing, filling ang
grading, ana the monitaring program incarporated inta AA-3,

Capping would effectively reduce the possibility of direct contact
with the landfil) contents. The cap would substantially reduce
contaminant transport caused by percolation of infiltration througn
the waste mass. Oeed restrictions and fencing would support and
strengthen the protectiveness of capping in limiting direct contact.

The site cap would require regular maintenance to remain protective,
The useful life of the site cap would depend on proper (+M, the
protectiveness of the cap should last indefinitely,.

Routine monitoring of groundwater, surface water, and sediment is
effective in identifying changes in contaminant concentrations and
causes for possible future protective response actions, Monitaring
of groundwater is important ta periodically check the effectiveness
of the capping system installed.

AA-4 alsa incorporates a landfill gas venting/collectinn system to
pravent gas accumulation uynder the cap and 3 leachate collectian
system at the toe of the slope tn prevent fluid pressure from building
up under the cap and to control releases of potentially coantaminated
leachate/groundwater, Both the gas and leachate collection systems
would be periodically monitored to determine the need foar possible
future protective respanse actinns such as treatment additions or
modifications,

Alternative 4 would meet all ARARs.

Alternative 5 (AA-S) consists nf capping with a multilayer cap system
incorporating a synthetic membrane as typically used for RCRA closure
at an existing facility. The capping system used as the basis for the
cost estimate of AA-5 was soil, synthetic membrane, and c¢lay. AA-S
also includes deed restrictions, feacing, filling and grading and the
manitacing pragram incarporated 1nta AA-3 and AA-4,

Capping would effectively reduce the passibility of direct cantact
with the landfill cantents. The membrane cap system would sub-
stantially reduce contaminant transpart caused by percolation of
infiitration through the waste mass. Deed restrictions would support
and strenqgthen the protectiveness of capping in limiting direct
¢ontact,

The site cap will require regular maintenance tn remain protective,
The useful life of the site cap would depend on proper O+M, With
proper 0+M, the protectiveness nf tne cap should last indefinitely,
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Routine monitaring of groundwater, surface water, and sediment
would be very affective in identifying changes in contaminant
cancentrations and causes for possible future protective response
actions. Monitoring of groundwater is important to perindically
check the effectiveness of the capping system installed,

AA-5 also incorparates the same gas vent and leachate collection
systems as AA-4, Both the gas vent and teachate collection systems
would be perindically monitored to determine the need for possible
future protective response actions such as treatment,

AA-5 would_meet all ARAR's.

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES bl

A. Overall pratectian af human health and the environment.

Alternative 1 would not be effective in protecting either human .
health ar the environment,

Alternative 2 would provide some protection from direct contact
through fencing and disturbance of the subsurface through deed
restriction.

Alternative 3 would provide protection from direct contact and
would help prevent graundwater and surface water contamination,

The chasen alternative, altarnative 4 and alternative 5 would
provide increasing pratection from direct contact, groundwater
and surface water contaminatian,

-

8. Compliance with ARARs.

SARA requires that remedial actions meet legally applicable or
relevant and appropriate requirements of other environmental
laws. These laws may include: the Toxic Substances Control Act,
the Safe Drinking Water Act, the Clean Air Act, the Clean Water
Act, the Solid Waste Dispnsal Act {RCRA}, and any state law which
has stricter requirements that the corresponding federal law,

Applicable requirements are cleanup standards, standards of
contral, and other substantive envirnnmental protection requi-
rements, criteria or limitations promulgated under Federal or
State law that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location or other
circumstance at a site. A requirement is “applicable” if

tie remedial action or circumstances at the site satisfy all
of the jurisdictional prerequisites of the requirement.
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Relevant and appropriate requirements are cleanup standards,
standards of control, and other environmental protection
requirements, criteria or limizations promulgated under Federal
or State law that, while not legally “applicable" to a hazardaus
substance, poliutant, contaminant, remedial action, lacation or
other circumstance at a site, address problems or situations
sufficiently similar to thnse encountered at the site that thetr
use is well suited to that site.

"A requirement that is judged to be relevant and appropriate must
be complied with to the same degree as if it were applicable.
However, there is more discretion in this determination: it is
passible for only part of a requirement to be caonsidered ralevant
and appropriate, the rest being dismissed if judged not to be
relevant and appropriate in a given case" (Interim Guidance on
Compliance with Applicable nr Relevant and Appropriate Require-
ments, 52 FR 32496, August 27, 1987).

1. Landfill Closure Requirements

The requlations promuligated pursuant to the Resource Conservation
and Recovery Act {RCRA), 42 U,S5.C, Sections 6901, et. seg., are
not "applicable” to this site. The RCRA regulations which govern
Hazardous Waste Treatment, Storage and Disposal facilities (40
CFR Parts 264 and 265) did not become effective until November
19, 1980, The Coshocton Landfill ceased accepting wastes prior
to that date,

Those RCRA regulations addressing snlid waste disposal activities
(40 CFR Parts 241 and 256, primarily) do not have direct applica-
tion to individual facilities but rather provide for an enforce-
ment program to be administered by the states pursuant to 3 Solid
Waste Management Plan.

Though RCRA requlations are not jurisdietionally applicable to

the remediation of the site, they are certainly "relevant” to

the actions nccurring thereon, Both subtitle C of RCRA, which ,
applies to hazardous waste activities and facilities, and )'“
subtitle D of RCRA, which applies to Solid Waste Faciiities, have .’U,’

a logical bearing upon a landfill which contains both hazardous '
and solid waste materials.

Though both Subtitle C and Subtitle D are relevant to the remedy
for the Coshocton Landfill, the Subtitle D praovisions relating

to capping/covering the landfill are deemed more appropriate.
(None of the alternatives under consideration involve excavation,
physical redistribution or treatment of the waste so as to make
those subtitle C regulations which are applicable to “management”
of waste). The appropriateness determination is dependent

on whether substantive requirements are meant to address
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sufficiently similar circumstances as those present at the
specific site to make them particularly well syited to that
site. It is, of necessity, 3 case by case determination
relying on the opinions and judgment of experts, as well as
on objective information and evidence. '

The following factors were considered in reaching a conclusion
that the Sybtitle C capping/cover requirements are not
appropriate for this site:

1. Estimated proportion of reported hazardous substances
to total landfill waste.

2. General taxicity and mobility of the reported hazardous
substances constituents,

3. Results of the endangerment assessment.

Estimated Hazardous Substances Proportion, The praportion or
fraction of reported hazardous substances to total iandfill
wastes was estimated. The estimate was based on calculated
1andfill volume, reported wastes dispased by six major local
industries -(assumed to be hazardous based on the descriptions
given in the CERCLA Section 104(e) responses) and estimated
densities for the landfill materials and hazardoys substances.

The estimated proportion ranged from 0.7 to 1.3 percent with an
astimated maximum fraction of 2.4 percent by weight. This range
and maximum were calculated by adjusting assumptions on the
variables in the estimates.

General Toxicity and Mability. The industrial wastes considered
hazardaous were mostly described as spent chlorinated solvents,
waste dirty oil, paint sludges including cleaning solvents and
caustic sludges, Many of these wastes would now be listed “F
wastes” or meet the RCRA definition of ignitible, i.e., charac-
teristic hazardous wastes.

The spent chlorinated solvents included trichloroethylene (TCE)
and methylene chloride. Both solvents are relatively mobile in
groundwater, TCE has a MCL of 5 ppb (ug/L) and a MCLG of O ppbd
(ug/L) based on suspected carcinogenicity.

The dther flammable solvents (including mineral spirits, xylene,
toluene and methyl ethyl ketone) are considered mobile and are
not suspected carcinogens and have relatively low toxicity
compared with some af the chinrinated solvents.
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Paint sludges and caustic cleaning sludges are relatively
immobile. Some leaching of heavy metals could be expected but
this would tend to occur relatively slowly as the paint sludges
deteriarate,

Results of the Endangerment Assessment. The endangerment
assessment did not £amg—a pattern of release from the landfill
that was causing Lurrent/unacceptable risks tn human health or
the environment,

In summary, Subtitle C landfill closure requirements are not
deemed appropriate for the following reasons:

a. The majarity of total wastes deposited was general
municipal garbage, industrial refuse and inert yard-type trash
{tree stumps and demnlition debris }. The estimated fraction of
drummed hazardous substances was less than 2,5 percent by weight,

b. Some of the specific hazardous substances are suspected
carcinngens, however, most of the reported hazardous subStances
were relatively low toxicity flammable materials.

c. The site dones not show a pattern of hazardous substance
release causing a demonstrated risk to human health or the
environment based non the endangerment assessment.

However, Subtitle D provisions are deemed appropriate to that
portion of the chosen remedy requiring that the site be covered
to protect against direct contact with the waste and to minimize
the production of leachate and discharges to ground and surface
water. Said provisions are embodied as "Guidelines” at 40 CFR
Part 241. In arder to meet the requirement of section 241.209-1
that cover material be applied “to minimize fire hazards, infil-
tration of precipitation,..”, section 241,209-3 recommends that
“the thickness of the compacted final cover should not be less
than 2 feet".

It should be noted that the subtitle D guidelines were enacted
in 1974 and that amendments reflecting experience gained in the
intervening years are anticipated in the near future., Moreover,
the sxisting guidelines assume the landfill wastes to be that
generated by residential and commercia) saurces. They advise
that “If techniques other than the recommended procedyres are
used, or wastes other than municipal solid wastes are disposed,
it is the abligation of the proposed facility's owner and
operator tn demonstrate to the responsible agency in advance by
means of engineering calculations and data that the techniques
employed will satisfy the requirements™. 40 CFR 241,100(b)

As a part of the public comment process, & group of PRPs has
proposed an alternate remedy for the site. To the extent such
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alternate remedy may be cansidered, Subtitle 0 indicates that
engineering calculations and data should be provided which
demanstrate that such aliternative will as effectively minimize
infiltration of precipitation as the recommended proncedures,

There are no "applicable" state hazardous waste regulations since
no hazardous materials were disposed of in the landfill
subsequent to the promulgation of the Ohin Hazardous Waste
Management regulations in 1981, For the reasons enunciated
previausly in the discussion of the appropriateness of Subtitie C
and Subtitle D of RCRA, the state's hazardous waste regulations
are not addressed to circumstances sufficiently similar to these
site conditions to make them "appropriate". -
However, the State of Ohin does have Salid Waste Disposal
Reguiations (Ohio Administrative Code, Chapter 3745) which are
applicable to this site, and which were identified in a timely
manner. (See correspondence from Ohin EPA tn U,S. EPA dated
August 18, 1987, November S5, 1987, and March 16, 1988). The
regulations were adopted on July 29, 1976 and were in effect
during times when the Coshocton Landfill was in operation.
Moreover, correspondence obtained from state records indicates
that said landfill has never been properily clased pursuant to

the Ohio regulations, specifically section 3745-27-10,

The chosen alternative is intended tn be consistent with the
State Solid Waste regulations, The PRP group has proposed an
alternate remedy, as a part of the public comment process, which
on its face does not appear to satisfy the State reguiations,
However, the State regulations contemplate a waiver of specific —
regulatory provisions if an applicant demonstrates that under
specific terms and conditions the facility will not harm the
public health or the enviranment, 0AC § 3745-27-11, If during
the remedial design stage ar during consent decree negotiations
the PRP group demanstrates that an alternate closure design would
satisfy the requirements of such a waiver under state solid waste
requlations, U.S. EPA may consider modifying the chosen remedy,
if it determines that such an alternate plan is equally
protective,

2. Other Requirements

If 3 'leachate collection system and/or a gas venting system is
determined to be necessary during the design process, applicable
ang relevant and appropriate standards will be complied with for
all systems. These may 1~<luce the fallowing:



Law, Regulation
or Standard

Safe Orinking Water Act
Maximum Contaminant Limits
(MCL's)

Intergovernme

National Pollutant Discharge
Elimination System (NPDES)
Permit

Pretreatment Reguiations
for Existing and New
Saurces of Pallution
Occupational Safety and
Health Act (0OSHA)

STATE

Ohio NPDES Permit

Ohia NPDES Regqulatians

Ohio Water Quality
Standards

Ohio Pretreatment
Regulations

Ohin Water Pollytion
Control Act
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Source nf Requlatinn

Safe Drinking Water
Act, 40 CFR 141
through 143

CWA Section 402,
40 CFR 122, 123,
125 Subchapter N

40 CFR 403 Subchapter
N, FWPCA

29 CFR 1910

0AC 3745-31-05 (A) (3)

Chio Administrative

Cnde: 3745-33-01
through 3745-33-10,
Autharity granted by
Ohio Water Pollution
Contral Act, ORC 6111.03,

Ohin Administrative

Code: 3745-1,

Autherity granted by

Ohio Water Poliution
Contral Act, ORC 6111.041.

Ohin Administrative

Code: 3745-3,

Autharity granted by
Ohio Water Pollution
Cantral Act, ORC 6111,03,

Dhio Revised Conde:
6111.01 to 6111,08.
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Law, Regulation,

ar_Standard Source of Requlatinn
Ohio General and Ohio Administrative
Miscellaneous Air Code: 3745-15-04,

Pollution Regulations

Ohio Administrative
Code: 3745-15-07,

Ohio administrative
Code: 3745-15-08.

Ohio Air Pollution Ohin Revised Code:

Control Laws

Ohio regulation on Air

3704,03.

Ohio Administrative

Permits to Operate Code: 3745-35%

and VYariances

C.

Long-term effectiveness and permanence

Alternative 1 would not be effective in addressing contamination
from the site.

Alternative 2 would provide only limited long term effectiveness
and would require laong-term care of the fence.

Alternative 3, the chosen alternative, and alternatives 4 and 5
would provide increasing effectiveness as the quality of the cap
is improved.

A1l would require long-term maintenance in arder to retain their
effectiveness,
Reduction of toxicity, mobility or volume

None of the alternatives will reduce the toxicity or volume of

the wastes at the site because all Tandfill waste will remain in

place.

Alternative 1 and 2 will have no effect on the mobility of the
wastes.

Alternative 3, the chasen alternative, and alternatives 4 and 5
are 31l designed to reduce the mobility of the wastes. As the
quatity of the cap is improved in maving from the alternative 3
to alternative 5 the reduction in mobility becomes mare
effective.
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Water Balance calculations by assembled aiternative

Alternative Runoff (in/yr) Percalation (in/yr)
No action AA-1 and AA-2 6.1 ) 21,3
Surface Controls AA-3 10.1 4.3
Chosen Alternative 10.1 2.2
Snil-Clay Cap AA-4 10.1 2.2
Soi1l-Membrane-Clay Cap AA-S 10.1 0.3

Short-term effectiveness

Alternative 1 would not be effective in addressing contamination
from the site.

Alternative 2 would help restrict access to the site once the
fence is completed. It would alse monitor conditions at the
site,

Alternative 3, the chosen alternative, and alternatives & and 5
would cause short term impacts due to construction of the cap.
These would include noise from heavy equipment, dust and
increased chances for cdirect contact with wastes by construction
personnel.

Implementability

All of the alternatives are readily implementadle, The chosen
alternative, and alternatives 3, 4 and 5 utilize proven
techniques for capping the landfill, The leachate collection
and gas venting techniques used for alternatives 4 and 5 and
potentially the chosen alternative are also commonly used and
proven techniques.

Cost
COST ESTIMATE SUMMARY
AA-1 No action (Cast estimates not
applicable)

AA-2 Site Re: ‘ictions
AA-3 Site Gra..ng
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Chasen Alternative Soil and Clay Capping
AA-4 So1l ana Clay Capping
AA-5 Soi1l, Synthetic Membrane,
and Clay Capping

Chasen
Description AA-2 AA-3 Alternative AA-4 AA-5
o Sitewark $0  $3,800,000  $2,850,000 $6,190,000 3$6,190C,200
.~ Clay Barrier $0 $0  $2,060,000  $2,060,000  $2,060,000
Geomembrane $0 $0 $0 $0  $1,250,000
Leachate/Groundwater 30 €0 $0 £475,000* $475,000
Collectinn Storage and
Treatment
Gas Collection $0 %0 30 £374,000+ 3374,000
.~ Health and Safety $0 $23,000 $46,000 $46,000 §57,0C0
/ Deed Restriction/ $176,000 $176,000 §176,000 §176,000 §176,000
Fencing
Oesign, Contingencies and
v Other Costs 521,000 $3,080,000 §2,880,000 $6,950,000  $7,800,000
Total Capital $427,000 $7,080,000 $8,010,000 $16,300,000 $18,400,000
Cost Estimate
Annual 0 + M Cast $69,500 £82,000 $96,000 £129,000 $129,000

Estimates

0 + M Present £655,000 £727: . $310,000 £1,220,000 $1,220,000
Warth (10% interest,
30-yr)

Total Present $1,080,000 S?,BS0,0DO $8,920,000 $17,500,000 $198,600,000
Worth

* These 1tems are potentially included wiznh the cost estimate far the chosen
alternative if determined to be necessary by OEPA during the design.
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H. Suppart Agency Acceptance

The Qhio EPA has indicated that it fully supparts the chasen remedia)
alternative, A letter from the director of the Agency indicating this
support is attached.

I. Community Acceptance

The cnmmun1ty appears to be divided on the benefits to be derived from
a _pratective remedy. Because the City of Cashactan is one of the PRPs,
many aof the taxpayers in the City oppose the expenditure of the funds
required for alternative 4, The citizens of Coshacton do not feel
that the threat identified in the Endangement “Assessment supports the ~

expenditure af substantial amaunts af city tax maney. The peaple wha

1ive near the Tandfill, however, are strongly in favor of a protective
rnmedy, whatever the cost.

X. SELECTED REMEDY

The selected remedy has the fallowing major components:
- Complete site fencing and posting
- Recordation of Notice in the chain of titie designating the
site as a restricted use praperty, used to manage hazardous
waste

- Site grading to promote precipitation runoff and reduce w
infiltration

- Site capping which meets State solid waste landfill
requirements and which minimizes leachate generation and
prevents direct contact with contaminated materials

- Top cover af topsoil and revegatation

- Manitoring of groundwater, surface water and tandfill

gas to determine effectiveness of above measures and to
provide eariy alert as to the need for other actions

The following components wil) be evaluated during the Remedial Design
(RD) and widl be included if required:

- Landfill gas c¢nllectinn and venting system
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- Leachate and groundwater collection and on-site system with
facilities for truck loading

- Provisions for on-site or off-site treatment and disposal of

collected leachate and groundwater at & local POTW or an site
treatment

STATUTORY DETERMINATIONS

Protection of Human Heaith and the Environment

The remedy selected is based on potential future endangerment to
public health, welfare and the environment, Site file records
provide reasonable evidence that substantial quantities of
hazardous substances and pollutants exist in the landfill waste
mass. The substantial threat of release of these materials may
present an imminent and substantial danger to public health,
welfare and the environment if these substances were released .
and public exposure occurred.

The chosen alternative is protective af human health and the
environment. The fencing, deed restrictions and capping all
pravide protection from direct contact with contaminated
materials, Capping of the landfill also reduces the percolation
through the landfill and thus the migration of hazardous sub-
stances into groundwater and surface water. Monitoring of the
groundwater and surface water will identify any failures of the
containment system installed at the landfill, Once alertedg to an
elevated level of contaminants, additional corrective actions can
be taken to abate any threat. ’

Attainment of Applicable or Relevant and Appropriate Requirements

The U.S. EPA's selection of site capping and relared facilities
for the Coshocton Landfill is intended to comply with applicabie
state solid waste landfill regulations,

The selected remedial alternative would also comply with specific
public health and environmental requirements. These ARARs are
called "chemicali-specific” requirements. Public health and
environmental ARARs expressed as chemical-specific limits or
requirements would be addressed as follows:

Routine monitoring of groundwater at the site to
_theck for migration of releases inta groundwater,
surface water and gas.
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[f 3 need is indicated during design for these actians, the
following actions may also be taken:

o

Leachate/groundwater treatment at a local POTW;
@ Routine manitoring of collected leachate/ground-
water to determine lnading to the POTW,

Cost-effactivenass

The selected remedy is prescribed by compliiance with snlid waste
Tandfill clasure ARARs. The range af alternative actians ta meet
clasure requirements is very limited., Therefore, the chosen aiter-
native is essentially cost-effective because it is the least expensive
alternative which satisfies said regulations. Cost-effectiveness of
the chosen alternative is estahlished relative to alternatives AA-4 andg
AA-5 which would cost more without increasing the degree of compliance
with ARARs,

The actual cost of implementing the remedial action is expected ta be
different than the order-of-magnitude cost estimate prepared in the
feasibility study {FS). DOuring design, some construction details may
be developed to produce a closure system that will be lower in cost
than the order-of-magnitude FS estimate, Conversely, factors may cause
the cost to be higher than the estimate. The final implementation cost
is expected to fall within the range of accuracy expected for the
arger-of-magnitude estimate developed.

Ytilization of Permanent Solutions and Alternative Treatment
Technolagies tn the Maximum Extent Practicable

SARA mandates a preference for the selection of permanent remedies
that completely or probably produce a “....permanent and significant
decrease in the toxicity, mability or volume of the hazardous sub-
stance, pollutant or contaminant.”

SARA also specifies that the selected remedial actinn must use "...
permanent snlutions and alternative treatment technalagies or re-
source recovery technolngies to the maximum extent practicable”, [f
the selected remedial action is not apprapriate for the permanence and
treatment preferences cited above, an explanation of why a remedial
action not incorporating these features was selected is required.

A permanent remedy involyi-g treatment ar recavery technalagies was not
selected far the Coshacton Lanafill, Permanent remedies using thermal

oxidation treatment iLechnolngies were evaluated and were judged to De

not practicable for the Coshocton Landfill site. Application of
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treatment at the Coshocton Landfill would be impracticable for the
falTowing reasons: o )

o

Hazardous substances were apparently nlaced
haphazardly within the landfill waste mass during
noperation, Segregation of hazardous from non-
hazardous waste would be impractical, Therefore
treatment would be required far the entire waste
mass, This was considered: 1) not technically
practicable, 2) not prudent because of the
potentially greater risk to human health and
environment caused by excavation,

° The estimated cost of thermal treatment would be
extremely high and require many years to complete.

° Full ARAR compliance would be achieved by landfil)
closure which would be protective of human heaith
ang cns: effective,
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RECORD OF DECISION SUMMARY
BOWERS LANDFILL
CIRCLEVILLE, OHIO

1.0 SITE NAME, LOCATION, AND DESCRIPTION

Bowers Landfill is located in rural Pickaway County, Ohio, approximately 2.5 miles north
of the City of Circleville. The site is just northwest of the intersection of Island Road and
Circleville - Florence Chapel Road, on the east side of the Scioto River Valley. The landfill lies
within the Scioto River floodplain. Its northwestern and southern-most points abut the Scioto
River {Figure 1).

The landfill occupies about 12 acres of a 202-acre tract owned by the estate of Dr. John
M. Bowers. The landfill was constructed as a berm approximately 4,000 feet long with an
average width of 125 feet and a top height of approximately 10 feet above grade. The reported
waste volume of the landfill is approximately 130,000 cubic yards. The landfill has an
established cover of vegetation, including small trees, but miscellaneous debris is exposed where
the landfill surface has been eroded. The area east of the site is a natural topographic high with
the elevation on Island Road about 50 feet higher than the landfill. This topography has been
modified by quarrying activities to the east and northeast of the site. The north and west sides of
the landfill are bordered by agricultural fields.

Since the landfill lies within the Scioto River floodplain, it is flooded regularly. The field
west of the landfill is inundated an average of 29 days per vear, and parts of the landfill are
overtopped by flood waters an average of every 2 years. Flood waters and precipitation generally
flow west and south toward the Scioto River. A drainage ditch lies immediately east of the
landfill. Water in this ditch flows through a pipe under the southern end of the landfill and
discharges to the Scioto River. A ditch on the west side of the landfill is not well developed and
does not discharge to the river. Water in this ditch tends to pond near the southern end of the
landfill,

The site area is rural, with 15 houses located within & {-mile radius of the landfill.
Houses in this area largely depend on private wells for water supply. However, no downgradient
wells are within | mile of the site, The City of Circleville’s water supply wells are located about
1-1/2 miles south of the site.

A more complete description of the site can be found in the Remedial Investigation
Report {dated August 22, 1988) and the Feasibility Study Report (dated February 3, 1989).
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

Dr. Bowers began operating the landfill in 1958. Little information is available on the
types and quantities of wastes disposed of at Bowers Landfill. Much of the information was
supplied by interviews with individuals familiar with landfill operations. However, these
interviews were conducted 15 to 20 years after site operations ended. Information from Ohio
EPA (QOEPA) files indicates that residential type waste, collected by private hauiers in and around
Circleville, accounts for most of the material in Bowers Landfill. No industrial dumping at the
site was reported before 1963. Between 1963 and 1968, in addition to general domestic and
industrial refuse, the site received chemical wastes originating from local industries, including
E.I. DuPont deNemours & Company (DuPont) and Pittsburgh Plate Glass, In¢. (now PPG
Industries, Inc.). DuPont and PPG reported sending 6,000 and 1,700 tons of waste, respectively,
to Bowers Landfill between 1965 and 1968.

Waste disposal practices consisted largely of dumping waste directly onto the ground and
covering it with soil. However, there are some indications that the southern part of the fandfill
may have been excavated for waste disposal. Waste was also burned at the site: the extent and
dates of waste burning are not known, Landfilling at the site ended around 1968. The site was
not secured when landfilling ended, and the cover material of sand, gravel, and some topsoil was
characterized as "not sufficient” during a 1971 inspection by the Pickaway County Health
Department,

In 1980, U.S. EPA collected and analyzed surface water samples from the site area; the
results indicated that some contaminants were being released from the landfill. U.S. EPA
subsequently required Dr. Bowers to commission an environmental study of the site. During the
study, three wells were installed to monitor ground-water quality. These and 2 number of
existing private wells and surface water points near the site were sampled. Volatile organic
compounds (VOC), including ethylbenzene, toluene, and xylene, were found in downgradient
monitoring wells immediately west of the site, However, no VOCs were detected in an
upgradient well east of the site,

In 1982, based on the levels of organic contaminants measured in water samples from the
site, Ohio EPA (OEPA) requested that the site be placed on the National Priorities List (NPL) as
a Superfund site. In 1985, U.S. EPA and OEPA signed a consent order with DuPont and PPG,
two of the potentially responsible parties (PRP). This order outlined the scope and schedule for a
remedial investigation (RI) and feasibility study (FS) at Bowers Landfill. DuPont and PPG have
assumed responsibility for the site investigation. Dames & Moore, under contract to the PRPs,
conducted the RI and FS.



RI field activities began in July 1986 and included two phases, a first phase to
characterize contaminant leveis at the site and a second phase to answer questions raised by the
first phase. During the first phase, 18 monitoring wells were installed at or near the landfill and
sampled twice. Ground water from four off-site residential wells was sampled once. Sediment
and surface water were sampled twice, and surficial soils were sampled once. This first phase of
sampling was completed in May 1987. The second phase of the RI was conducted during
February and March 1988. The major purposes of the second phase were (1) to assess ground-
water flow direction in the deeper of the two aquifers that underlie the site and (2) to collect
additional ground-water and soil samples. Two additional monitoring wells were installed during
the sacond phase, and five wells (including the two new wells) were sampled. In addition, soil
samples were collected from 10 locations. Dames & Moore prepared a Remedial Investigation
Report (dated August 22, 1988) describing these activities.

Dames & Moore began the FS in early 1988. The FS was based on the results from the RI
and also on the results of an endangerment assessment (EA) prepared by a U.S. EPA contractor.
Nine remedial alternatives for Bowers Landfill, including the "no action" alterpative, were
evaluated in the FS. Dames & Moore prepared a Feasibility Study Report (dated February 3,
1989) to describe the development and evaluation of these alternatives.

Following completion of the RI and FS, U.S. EPA sent a special notice letter to the PRPs
on March 1, 1989. This letter indicates U.S. EPA's willingness to allow the PRPs to carry out the
design and implementation of U.S. EPA’s preferred remedial alternative for Bowers Landfill.
During the FS process, both U.S. EPA and OEPA reviewed the PRPs’ preference for a remedial
alternative. However, for reasons outlined in this decision summary, U.S. EPA has selected a
different alternative. Technical discussions between the agencies and the PRPs, concerning the
selection of a remedial alternative, are summarized in the Administrative Record for Bowers
Landfiil.

3.0 COMMUNITY RELATIONS HISTORY

U.S. EPA has conducted an extensive community relations program in conjunction with
the Bowers Landfill RI/FS. Between November 7, 1985, and November 2, 1988, 12 meetings of
the Bowers Landfill Information Committee were held in Circleville, Chio. The Information
Committee consists of representatives from U.S. EPA, OEPA, the PRPs, local (city and county)
government, and citizens' groups. These meetings were held at regular intervals to keep the
public informed of progress during the RI/FS and to discuss upcoming events. During the
meetings, U.S. EPA, OEPA, and the PRPs made formal presentations to the committee on topics



such as well installation and sampling methods; sampling results for soil, ground water, surface
water, and sediment; endangerment assessment resuilts; applicable or relevant and appropriate
requirements (ARARs); and remedial alternatives developed in the FS, Following the
presentations, U.S. EPA, OEPA, and the PRPs discussed these topics with the committee and
answered questions from committee members.

As part of its community relations program, U.S. EPA has maintained an information
repository at the Pickaway County District Library, 165 East Main Street, Circleville, Ohio. All
formal reports submitted by the PRPs during the Bowers Landfill RI/FS are available at this
location. The information repository alsc contains reports prepared by U.S. EPA, such as the
Endangerment Assessment Report and Proposed Plan for Bowers Landfill.

QOn September 14, 1988, US. EPA held a formal public meeting 10 present the results of
both the Remedial Investigation and Endangerment Assessment Reports. This meeting was held
at the Circleville High School Cafeteria, 380 Clark Drive, Circleville, Ohio.

Finally, U.S. EPA notified the local community, by way of the Proposed Plan, of the
preliminary selection of a remedial alternative for Bowers Landfill. To encourage public
participation in the selection of a remedial alternative, U.S. EPA scheduled a public comment
period from February 14 to March 16, 1989. Additionally, U.S. EPA held a public meeting on
February 28, 1989, to discuss the preferred remedial alternative, other alternatives evaluated in
the FS, and any other documents previously released to the public. A transcript of this meeting
is included as part of the Administrative Record for Bowers Landfill. U.S. EPA's responses to
comments received during this public meeting and to written comments received during the
public comment period are included in the Responsiveness Summary.

4.0 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

The selected remedy for Bowers Landfill was developed by combining aspects of source
coatrol, site access restrictions, drainage improvements, and long-term monitoring. In summary,
the selected remedy will include removing surface debris and vegetation from the landfill,
installing a 4-foot-thick clay and soil cap on the landfill top and side slopes, instituting erosion
coatrol and drainage improvements, fencing the site perimeter and restricting site use, and
conducting long-term ground-water monitoring. The components of the selected remedy are
described in greater detail in Section 10.0.



The principal threats that the landfill poses are exposure to ground water immediately
downgradient of the site and exposure to contaminated soils on or near the landfiil. The selected
remedy will address these threats by capping contaminated soils, limiting access to the landfill
area, and restricting future ground-water use between the landfiil and the Scioto River. Because
wastes will remain on-site, the selected remedy will provide for long-term monitoring and
corrective action measures should monitoring indicate increased contamination or threats. Also,
as required by Section 121(c) of CERCLA, the site will be reevaluated each § years to determine
whether the selected remedy is effective.

5.0 SITE CHARACTERISTICS

The remedial investigation (RI), consisting of on-site scientific studies and laboratory
analyses to determine the nature and extent of contamination at the site, has been completed.
The first phase investigation took place from July 1986 to May 1987. A second phase
investigation was conducted in February and March 1988. During the RI, samples were taken of
ground water, surface water, sediment, and soil. The resuits of the RI are summarized below,

5.1 Ground Water

The Bowers Landfill site is underlain by 40 to 100 feet of glacial deposits, which overlie
shale bedrock. These glacial deposits are part of an extensive aquifer system that underlies the
Scioto River floodplain. In the site area, glacial deposits thicken to the south and west of the
site, and are thinnest at the northeast portion of the landfill. The glacial deposits include two
water-bearing zones -- (1) a brown sand and gravel deposit that lies approximately 10 feet below
the land surface and (2) a gray sand deposit with lesser amounts of gravel that lies just above the
bedrock. These two zones are considered the upper and lower aquifers over most of the site and
are separated by a low-permeability silt-clay deposit. However, the two aquifers may be
hydraulicaily connected at some site locations. The bedrock below the glacial deposits is
considered an aquiclude and is not used locally for water supply. Figure 2 illustrates an east-to-
west geologic-cross section of the site area.

Dames and Moore installed 20 ground-water monitoring wells at the site. These included
10 shallow wells, 5 intermediate wells, and 5 deep wells (Figure 3). Shallow wells were screened
at the water table near the top of the upper aquifer. Intermediate wells were screened within the
lower portion of the upper aquifer. Deep wells were screened within the lower aquifer. A
comparison of ground-water levels for each series of wells (shallow, intermediate, and deep)
indicated that ground water near the site it moving west or southwest,
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FIGURE 3. — LOCATIONS OF WELLS SAMPLED
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Ground-water samples were collected from 18 monitoring wells in February 1987 and
May 1987 (Figure 3). Samples were also collected from four residential wells in February 1987.
Two additional monitoring wells were installed in February 1988. These wells and three of the
original 13 wells were sampled in March 1988. All samples were analyzed for YOCs, semivolatile
organic compounds (SYOC), pesticides, polychlorinated biphenyls (PCB), metals, and cyanide.
Samples collected in February and May 1987 were also analyzed for dioxin.

VOCs including acetone, methylene chloride, tetrachloroethene, and benzene were
detected at low concentrations in some ground-water samples taken from monitoring wells at or
near the site. In all, 9 of the 20 monitoring wells contained VOCs in at least one sample. Most of
these positive results were due to acetone and methylene chloride, common laboratory
contaminants. Benzene and tetrachloroethene were found in one well each. Benzene was found
in well P-6B, downgradient of the 1andfill, in two of three sampling rounds. The highest
concentration detected was 6 ug/L, slightly above the U.S. EPA drinking water standard of 5
ug/L. Tetrachloroethene was found in upgradient well W-12 both times this well was sampled.
The maximum concentration detected was 5.3 ug/L.

Bis(2-ethylhexyl)phthalate, 2 SVOC, was detected in several ground-water samples,
Three other SYOCs, di-n-butyl phthalate, 2-methylnaphthalene, and na-nitrosodiphenylamine,
were found in one sample each. All of these chemicals except one (bis(2-ethylhexyl)phthaiate at
21 pg/L in well P-TA) were identified at levels below U.S. EPA-specified detection limits, No
SVOCs were detected in residential well samples.

A number of metals were also detected in ground-water monitoring and residential wells.
All levels except those for barium were below U.S. EPA drinking water standards. Barium was
detected above drinking water standards in all three samples coilected from well P-5B. This well
is screened in the lower aquifer near the south end of the site. Since barium was detected in all
ground-water samples, including samples from residential wells, some portion of the barium
found in well P-5B may be due to natural sources.

Residential wells do not appear to be affected by releases from the site. Methylene
chloride, a common laboratory contaminant, was the only organic compound found in residential
wells, and no metals were detected above drinking water standards. In addition, sampling results
from the Circleville municipal well field, located 1-1/2 miles south of the landfill, show that the
well field has not been affected by Bowers Landfill. Ground-water contamination resulting from
the landfill appears to be confined to the area between the landfill and the Scioto River. The
Scioto River is the likely discharge point of these contaminated ground waters. Thus, the impact
of contaminated ground water appears limited.



5.2 Surface Water and Sediment

Surface water and sediment samples were collected from 12 locations in the Scioto River
and nearby surface water bodies. These samples were analyzed for VOCs, SVOCs, pesticides,
PCBs, metals, cyanide, and dioxin. Samples were collected from all locations shown on Figure 4
during two sampling events.

Methylene chloride (5 samples), tetrachloroethene (3 samples), and 1,2-dichloroethane (2
samples) were found at low levels (up to 5.7 ug/L) in the river downstream of the landfill or in
drainage ditches near the landfill. However, methylene chloride and tetrachloroethene were
found at similar concentrations in upstream background samples. Aroclor-1260, a PCB, was
found in two surface water samples collected from the Scioto River, one upstream and one
downstream. Several metals were also detected in surface water samples. However, many of
these metals occur naturally. Aluminum, barium, chromium, and mercury were found above
upstream background concentrations in at least one sample each.

Several SVOCs were detected in sediment samples collected from the Scioto River and
drainage ditches near the site. These include polynuclear aromatic hydrocarbons (PAH),
phthalate compounds, 4-methylphenol, chlordane, and PCBs. PAHs and phthalates were also
found at similar concentrations in upstream background samples. PCBs were detected at three
locations in drainage ditches adjacent to the landfill (SE-27, SE-28, and SE-29) and appear to
have originated from the site, The maximum concentration detected was 2,300 ug/kg.
Chlordane, a pesticide, was found at concentrations ranging from 120 to 200 ug/kg in three
locations. All three locations (SE-20, SE-21, and SE-22) were in or adjacent to the Scioto River,
near the southern end of the landfill. While chlordane may be associated with landfilling, the
occurrence of this pesticide could also be due to agricultural activities in the field west of the
landfill. The occurrence of 4-methylphenol appears to be concentrated near the southern end of
the landfill and the drainage ditch to the east. This SYOC was found in seven sampling locations,
with 2 maximum conceatration of 8,600 ug/kg at SE-22.

Several metals were found above background levels in sediment samples. These include
aluminum, barium, cadmium, chromium, lead, mercury, vanadium, and zinc. However, these
metals were found at elevated levels ia only a few (no more than four) sampiing locations at
various locations on the landfill.
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FIGURE 4. — SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS
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5.3 Seils

Surface soil samples were collected from 22 locations in September 1986. These samples
were analyzed for VOCs, SVOCs, pesticides, PCBs, metals, cyanide, and dioxin. Additional
soilsamples were collected in March 1988 as part of the second phase of the RI. Ten locations
were sampled, including seven new locations. This second round of soil samples was analyzed
only for arsenic and lead. In all, 29 locations were sampled, including 7 off-site locations.
Figure 5 shows the soil sampling locations.

Three pesticides (B-BHC, dieldrin, and chlordane) were found in soil samples. The
pesticides were found at two locations in the field west of the landfill (SO-7 and SO-11), one
location at the western end of the landfill (SO-35), and one location south of the landfill (SO-44).
The maximum concentration detected was 210 ug/kg of chlordane at locations SO-35 and SO-44.
The presence of these pesticides in the field west of the landfill could be due to past agriculturat
activities.

Three PCB compounds {Aroclors 1242, 1248, and 1254) were detected in soil samples at
nine locations. Eight of these locations are on or directly adjacent to the landfill, with six of the
locations clustered near the northeast corner of the landfill. Thus, the presence of PCBs appears
to be related to landfilling activities. The highest concentration, 3,600 ug/kg, was found at
location SO-34.

In the first round of soil samples, several metals were found near the landfill at
concentrations higher than off-site background levels. These include aluminum, arsenic, cobalt,
lead, vanadium, and zin¢c. A second round of soil samples was collected and analyzed for arsenic
and lead to determine whether these metals might be related to landfilling activities. The
combined results from the two rounds indicated that soil arsenic levels were similar for samples
collected on the landfill, in the agricultural fields directly wast and north of the landfill, and
from locations west of the Scioto River. However, the results for lead indicated that soil samples
collected from the landfill had slightly higher concentrations. The maximum lead concentration,
179 mg/kg, was found at location SO-335,

5.4 Alr

No quantitative air samples were collected during the RI at Bowers Landfill. Thus, the
extent of air contamination at the site is not known. However, air monitoring was conducted
during the RI for VOCs, radiation, and combustible gases. On-site concentrations were not
elevated above background levels.

12



FIGURE 5. — SOIL SAMPLING LOCATIONS
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Bowers Landfill has a low potential for VOC emissions to air because very few VOCs
were found in surface soils, surface water, or sediments. Other contaminants found in surface
soils, such as PCBs, PAHs, and metals, could become airborne if dust is released from the landfill
surface, However, the site is currently covered with vegetation and has very little exposed soil.

6.0 SUMMARY OF SITE RISKS

PRC Eavironmental Management, Inc., under contract to U.S. EPA (No. 68-01-7331),
conducted an endangerment assessment (EA) for Bowers Landfill. This section summarizes the
findings of the EA and characterizes site risks.

6.1 Iodicator Chemicals

The EA used standard U.S. EPA procedures, as outlined in the Superfund Public Health
Evaluation Manual, to identify indicator chemicals for Bowers Landfill. The EA focused on
potential exposure to and risks from these chemicals. The indicator chemicals were generally
those contaminants that exhibited the most toxic properties, were found in several environmental
media, or were detected at the greatest frequency.

The indicator chemicals included three metals (barium, lead, and mercury); two YOCs
(benzene and tetrachloroethene); two SYOCs (4-methylphenol and PAHSs); PCBs; and one
pesticide (chlordane). The EA evaluated PAHs as a class of chemicals, focusing on those PAHs
that are known or suspected carcinogens. Tables 1 through 4 identify the detection frequencies
and concentrations (mean and maximum) of indicator chemicals in samples coflected during the
RI. Results are organized by environmental medium (ground water, surface water, sediments,
and soil).

6.2 Exposure Assessment and Risk Characterization

The indicator chemicals identified in various environmental media during the RI were
evaluated to determine the level of risk they pose to public health and the environment. The EA
identified 10 potential exposure scenarios for contaminants at or released from Bowers Landfill.
Potential risks for each scenario were characterized for human and animal populations that could
become exposed.

The EA concluded that potential risks existed under 5 of the 10 scenarios evaluated,.
These exposure scenarios include ingestion of ground water; ingestion of surface water; ingestion

14



TABLE 1

DETECTION FREQUENCIES AND CONCENTRATIONS OF INDICATOR
CHEMICALS IN GROUND WATER NEAR BOWERS LANDFILL

Sl
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Estimnted valuc; compound found st coacentration below U.S. EPA roquired detcction Limit
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Frequency of detection is defined a8 8/b, where —
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b = total sumber of
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TABLE 2

DETECTION FREQUENCIES AND CONCENTRATIONS OF INDICATOR
CHEMICALS IN SURFACE WATER NEAR BOWERS LANDFILL
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TABLE 3

DETECTION FREQUENCIES AND CONCENTRATIONS OF INDICATOR CHEMICALS
IN SEDIMENTS NEAR BOWERS LANDFILL
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TABLE 4

DETECTION PREQUENCIES AND CONCENTRATIONS OF INDICATOR. CHEMICALS
IN SOILS NEAR BOWERS LANDFILL
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of aquatic animals; ingestion of soils; and direct contact with surface water. The first four
scenarios apply to humans living near Bowers Landfill while the fifth scenario applies to aquatic
species living in the Scioto River near the landfill. The potential risks associated with each
scenario are summarized in Table 5 and discussed below.

6.2.1 Ingestion of Ground Water

The EA identified a potential risk from drinking ground water immediately downgradient
of the landfill. The area included in this scenario is the field between the landfill and the Scioto
River. Ground water in this area contains barium (a noncarcinogen) and benzene (a carcinogen)
at concentrations above U.S. EPA Maximum Contaminant Levels (MCL) for drinking water.
However, each contaminant exceeded the standard in only one well; samples from all other wells
contained barium and benzene concentrations well beiow MCLs.

The EA assumed that a 70-kg adult would drink 2 liters of ground water per day over a
70-vyear lifetime. Probable case doses from this exposure were calculated using average barium
and benzene concentrations in downgradiens ground water (Table 1). Worst case doses were
calculated from maximum concentrations, The EA then used these doses to estimate potential
risks. Noncarcinogenic risks were estimated by calculating a Hazard Index (HI), the ratio of the
exposure dose to the acceptable chronic intake for barium. This ratio was 1.04 for the maximum
barium concentration, indicating that the estimated dose exceeded the acceptable dose. Probable
case risks were much lower, with the HI equal to 0.17. Carcinogenic risks for benzene were
estimated by multiplying the exposure dose by the carcinogenic potency factor (CPF). For worst
case exposure conditions, this risk was 9 x 10"; the probable case risk was 1 x 1078,

Although these risks are significant, exposure is unlikely to occur. Ground water
downgradient of the site, between the landfill and the Scioto River, is not currently used as a
drinking water source. Further, this area is often flooded and is not a likely location for future
drinking water wells.

In addition to these potential future risks, the EA looked at risks to current users of
ground water near Bowers Landfill. All existing residential wells near the site are upgradient.
Four residential wells were sampled during the RI and showed no effects of the landfill on water
quality (Table [). The City of Circleville water supply is also of concern. Circleville obtains its
municipal water supply from a wellfield approximately 11 miles south of the site. However, the
RI study of the area south of the landfill was limited. The EA considered the possibility of
regional ground-water flow to the south, along the Scioto River basin. To investigate this
possibility, the EA reviewed water quality sampling data submitted by the city to the Ohio
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TABLE 5

SUMMARY OF POTENTIALLY SIGNIFICANT RISKS IDENTIFIED FOR BOWERS LANDFILL

WW“wdm"lo

Exposvre Rowic CAMNCA'  Cosmimmts __ Risk Amemment Commenis
Ingestion of Growad Water NCA Barium Hazard Indes? = 1.04 While based oa the maxisvum bariem coacestration, the hazard index
via this sceaario is probably very small.
CA Beazese I-ne-innlcnchopﬂethl- mnaene:m i risks for beazene are within the target
9 x 107® (worst case), 1 x 1078 mage of 10°° t0 107 (see footmote No. 3).
(probable case)

Ingestion of Surface Water CA PCBs Maximum PCB conceatration in the The AWQC for PCBs assumes lifetime cxposure while this scenario
drainage ditches (26 wg/L) exceeds sasuines infrequent incidesual ingestion; therefore, this companson
the ambicat watcr quality critcrion ovcrestimates the actual risk
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waler. TIBAWQC_SO.NS w/L)
comresponds 0 8 10 ° cancer risk-

Iagestion of Aquatic Asimals NCA Mercury The maximum mercury conceniralion  Tisue sampics Save not beea takea (o verily the exteat of this
(0.2 wg/L) smxads the AWQC bascd  exposurc.  However, sverage merury coacesirations were below the
on ingestion of aquatic saimals AWQC ang was fouad i oaly onc surface water sampic from
(0.146 wg/L). the Scioto River. this risk is limited.

Ingestion of Soils NCA Lead Hazand Index = 120 ‘This hazard index may Overestimate the acrual risk becawst it assumcs

both the maximum load concentration and & worst case soil
mic. Purther, lead levels in oa-site s0ils are below Cesiens for Discase
Costrol (CDC) guidelines for residential arcas.
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PCBe Carcinogenic Risk = sho Footaote No. 3.
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for prosection of squatic life Scioto River.
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Notes:

CA = Carci .
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benzo(s)pyrene. Details of this calewlation process are described in the Endangerment Asscssment Report for Bowers Landfill,



Department of Health over an 8-year period from 1980 to 1987. Based on this review, there is no
evidence that Bowers Landfill has affected Circleville's water supply. Table 6§ summarizes the
data reviewed.

6.2.2 Tngestion of Surface Water

The EA identified a potential risk from ingestion of contaminated surface water. This
exposure scenario was based on accidental ingestion of surface water near Bowers Landfill.
Access to the landfill is not restricted, and exposure could occur if people waded in or fell into
drainage ditches or the Scioto River near the landfill. The EA evaluated potential risks by
comparing maximum surface water concentrations with U.S. EPA guidelines for acute or short-
term exposure. Of the indicator chemicals found in surface water, only PCBs exceeded a
guideline. The maximum PCB concentration of 2.6 ug/L (Table 2) was higher than the long-
term ambient water quality criterion (AWQC) of 0.0126 ug/L. However, the AWQC is based on
lifetime consumption of 2 liters of PCB-contaminated water per day. Thus, the AWQC is not
directly applicable to the infrequent exposure and small amounts of water ingested under this
exposure scenario. The EA concluded that risks from ingesting contaminated surface water were
limited.

6.2.3 Ingestion of Aquatic Anlmals

The EA identified a potential risk from ingestion of aquatic animals from near Bowers
Landfill. This exposure scenario was based on ingestion of fish and other aquatic species taken
from the Scioto River. The EA compared downstream surface water concentrations (Table 2) to
AWQCs for ingestion of aquatic species. Only one indicator chemical, mercury, was found above
background (upstream) concentrations in the Scioto River near Bower Landfill, The maximum
mercury concentration in river water (0.2 ug/L) slightly exceeded the AWQC (0.146 ug/L); the
average mercury concentration was below the AWQC. This AWQC was developed by U.S. EPA
to protect persons who consume 6.5 grams per day of aquatic organisms taken from mercury-
contaminated water. The EA characterized risks from this scenario as limited for two reasons.
First, mercury was found in only one sample from the Scioto River. Second, the mercury
concentration in this sample only slightly exceeded the AWQC.

6.2.4 Ingestion of Solls
The EA identified a potential risk from ingesting contaminated soils at or near Bowers

Landfill. Access to the site is not restricted, so small children could reach the site and ingest
contaminated soil. The EA assumed that a 20-kg child would eat contaminated soil 10 days per
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TABLE 6

SUMMARY OF WATER QUALITY SAMPLING RESULTS POR THE CITY OF CIRCLEVILLE
DEPARTMENT OF PUBLIC UTILITIES, WATER SUPPLY SYSTEM. 1980-1987
(CONCENTRATIONS OF INDICATOR CHEMICALS IN ug/L)

114 W, #1 #2 #3 Wells 1, 663
Location: Franklin Well Weil Well 2and 3 Hassie Rd.
Dates: 08/24/87 06/19/86 06/19/86 06/19/86 12/05/8S 04/27/83
—Sompoynd
Barium 160 <300 <300 <300 <300 —
Lead 1 ND <5 <3 <5 —
Mercury <02 <05 <0S <05 <05 —
Chlordane - - - - — ND
PCBs - - - - - ND
Tetrachloroethene® - - - ' —_ - <035
PAHs — - - - - ND
Notex:

Compiled {rom results submitied 10 Ohio Depantment of Health, 1980-1987.

4 Oaly the results for sampiles that were analyzed for at least | indicator chemical other than tetrachiorocthene are
presented; see footnote b.

(-

3 additional samples within this fime period were analyzed for retrachloroethene; all the results were negative.
ND Compound was analyzed for but not detected.

- Compound was not measured.

22



year over a 3-year period, and that 50 percent of the contaminants in the soil would be absorbed
by the body. Probable case doses from this exposure were calculated based on ingesting 0.1
g/day of soil containing average contaminant levels, Worst case doses were calculated based on
ingesting 1.0 g/day of soil containing maximum contaminant levels. The EA calculated doses
only for those indicator chemicals found at or adjacent to the landfill at concentrations higher
than background. These chemicals included barium, lead, mercury, chlordane, PCBs, and PAHs
{Table 4).

The EA used the resulting doses to estimate potential risks. Noncarcinogenic risks were
estimated by calculating a Hazard Index (HI), the ratio of the exposure dose to the acceptable
chronic intake. Under worst case conditions, the total HI was 3.48, indicating that the estimated
dose for ali noncarcinogenic indicator chemicals exceeded the acceptable dose. Most of the HI
was attributable to lead {HI = 3.20). However, the highest measured lead concentration at the site
(179 mg/kg) was well below Centers for Disease Control (CDC) guidelines for acceptable lead
values in residential soils. These guidelines suggest that lead values between 500 and 1,000
mg/kg are unacceptable.

Cancer risks were estimated by multiplying the average lifetime exposure dose by the
CPF. For worst case exposure conditions, the total cancer risk for all chemicals was 3 x 1078
Most of this risk was attributable to ingestion of PAHs (2 x 10°4) and PCBs (7 x 10°7), with only
a small portion due to chlordane. The probable case cancer risk was 5 x 10°%.

6.2.5 Direct Contact with Surface Water by Aquatic Animals

The EA also identified a potential risk to aquatic species living in the Scioto River. The
EA evaluated risks from this exposure scenario by comparing river water concentrations to
AWQCs for protection of aquatic life. Only one of the indicator chemicals, mercury, exceeded
an AWQC. The maximum mercury concentration of 0.2 ug/L (Table 2} was higher than the 4-
day (chronic) AWQC for aquatic species of 0.012 ug/L. This comparison most likely overstates
potential risks, since mercury was found in only one sample collected from the Scioto River.

6.3 Potential Future Risks

Even though contaminant con¢entrations measured during the RI are relatively low, the
landfill represents a potential threat of future contaminant releases that may endanger public
health, welfare, and environment. A major remedial action objective for the site is to reduce this
threat of future contaminant reieases in addition to reducing current risks identified in the EA.
Several factors contribute to the potential threat of future releases.
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First, portions of the landfill are poorly covered. The lack of adequate cover is described
in inspection reports by the Ohio Department of Health (February 1967) and the Pickaway
County Health Department (April 1971). These inspections were conducted shortly before and
shortly after waste disposal at Bowers Landfill ended. The lack of adequate cover was confirmed
by more recent measurements made in November 1988 as part of the feasibility study. These
measurements showed that wastes lie less than 1 foot below the cover in some areas of the
landfill.

Second, although operating records for Bowers Landfill are poor, evidence exists that
hazardous substances were placed in the landfiil. Responses by DuPont and PPG to a 1978 House
Subcommittee on Oversight and Investigation estimated that these companies sent approximately
6,000 and 1,700 tons of waste, respectively, to Bowers Landfill from 1965 to 1968. The wastes
contained a variety of organic and inorganic chemicals. More recent 1988 responses by DuPont
and PPG to information requested under Section 104(e) of CERCLA confirmed the disposal of ad
hazardous substances at landfill. However, these responses contained little additional information
on the amounts and types of wastes.

Finally, semiannual flooding of the Scioto River, usually in the spring and winter, aiso
contributes to the threat of contaminant releases. Based on flood stage data for the river and the
height of the landfill, portions of the landfill are overtopped by 2-year floods. The entire
landfill would be covered by a 50-year flood. Flooding, in combination with trees growing on
the landfill side slopes, presents two significant concerns. First, tree roots most likely penetrate
directly into waste materials because of the shallow cover depth. These root systems provide a
direct pathway for flood waters and precipitation to contact wastes and increase the likelihood of
future ground-water contamination. Second, as the trees on the side slopes grow larger over
time, they represent a threat to the stability of the side slopes. The combination of flood ~—
conditions, saturated soil, and high winds could cause larger trees 10 topple over, removing
portions of the side slopes and exposing the wastes underneath.

7.0 DOCUMENTATION OF SIGNIFICANT CHANGES

This Record of Decision selects Alternative 4, as described in the Proposed Plan, as the
preferred remedial alternative for Bowers Landfill. U.S. EPA has reviewed and responded to all
comments received during the public comment period. Comments concerned Alternative 4 and
other remedial alternatives. U.S. EPA has not made any significant changes to Alternative 4
based on public comments.
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Alternative 4 includes the following components: long-term ground-water monitoring;
site restrictions and 3 perimeter fence to limit site access and use; removal of debris and
vegetation from the landfill surface; piacement of a low-permeability clay cap (consisting of a
clay layer, topsoil layer, and vegetation) over the entire landfill surface; drainage improvements
to convey rainfall and flood waters away from the landfill; and erosion and fioed control
measures on areas of the landfill subject to damage from flood waters.

8.0 DESCRIPTION OF ALTERNATIVES

In response to the findings of the EA, the FS identified three potential risks that should
be addressed by remedial response actions at Bowers Landfill. These risks are associated with
ingestion of ground water immediately downgradient of the landfill, ingestion of soil from the
landfill, and future releases from the landfill.

The FS identified technologies that could reduce risks for each of these media. These
technologies were assembled into media-specific remedial alternatives. The FS then screened
these media-specific alternatives based on effectiveness in reducing risks, implementability, and
cost. Media-specific alternatives remaining after the screening process were assembled into nine
site-wide remedial alternatives for detailed evaluation. This screening process was carried out
according to procedures specified by US. EPA in CERCLA, the NCP, and U.S. EPA guidance
documents including "Interim Guidance on Superfund Selection of Remedy" (OSWER Directive
No. 9355.0-19, December 24, 1986) and "Draft Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA" (OSWER Directive No. 9355.3-01, March 1988).

The alternatives evaluated in detail include a no action alternative and eight alternatives
that rely on containment of waste, with little or no treatment, to reduce site risks. The FS looked
at alternatives involving treatmeat as & principal element to reduce the toxicity, mobility, or
volume of site wastes. However, these alternatives were screened out, based on implementability,
prior to the detsiled analysis. The FS did not develop any remedial alternatives for source control
that would eliminate the need for long-term management, including monitoring. Treatment
alternatives of this type were not considered feasible because of the large volume and diverse
nature of the waste materials in Bowers Landfill.

Each of the nine remedial alternatives evaluated in detail is described briefly below. The

descriptions include containment components, institutional controls, estimated time for
implementation, cost, overall protection, and compliance with applicable or relevant and
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appropriate requirements (ARARs). Section 9.0, which describes the comparative analysis of
alternatives, includes additional detail on these subjects,

8.1 Alternative 1

Alternative | is the no action alternative. CERCLA requires that the no action alternative
be considered at every site. Under this alternative, no further action would be taken at Bowers
Landfill to reduce risks or to control the sources and migration of contaminants. The no action
alternative will not modify the landfill in any way. Thus, it has no associated costs, and no time
would be required to implement this alternative,

Capital Cost . $0
Present Worth Operation & Maintenance (O & M) Costs: $0
Total Costs: $0
Time to lmplement: None

—
8.2 Alternative 2

Alternative 2 includes the following components:

. Ground-water monitoring
. Site restrictions

Under Alternative 2, a long-term monitoring program would be impiemented to monitor
contaminant concentrations and migration. This program would include the installation of
additional monitoring wells south of Bowers Landfill (between the landfill and the Circleville
municipal wellfieid) and west of the landfill (between the landfill and the Scioto River). These
new wells, existing monitoring wells, and possibly residential wells near the landfill would be
sampled. The monitoring program would be designed to protect the Scioto River by sampling ~
ground water that discharges to the river. Additionally, the program would sample water from
the upper and lower aquifers that may flow under the river and join regional ground-water flow.
At a minimum, the program would meet the substantive requirements for ground-water

monitoring under the Resource Conservation and Recovery Act (RCRA) as described in 40 CFR
264, Subpart F.

The installation of three additional ground-water monitoring well clusters is necessary to
develop a ground-water monitoring program that would adequately detect potential future
releases of contaminants, These well clusters would consist of three wells; a shallow weill that
would be located in the upper portion of the saturated alluvial aquifer, an intermediate well that
would be located between the water table and the bedrock, and a deep well that would be located
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just above the bedrock. Two of these well clusters would be instalied west of the landfill. One
cluster would be installed between well location 5 and well location 6 and the other between well
W-10 and the bend of the landfill (see Figure 3). The third well cluster would be installed off-
site between the landfill and the Circleville municipal wellfield. The installation of well clusters
in addition to these may also be considered.

The monitoring wells would be sampled on a bimonthly basis for the first year and
quarterly for years 2 through 4. During the first year, samples would be analyzed for the full
Target Compound List (TCL). A reduced TCL may be considered after the first year. If the
levels of contaminants in ground water did not increase over this time period, the sampling
schedule would be reevaluated and a reduction in the frequency of sampling may be considered.
A statistical test would be developed to determine when a significant increase in the level of
contaminants had occurred.

Should a significant increase in the levels of contaminants occur, it would automatically
trigger a RCRA corrective action. If the levels of contaminants in ground water exceeded MCLs,
where available, or health-based levels, where MCLs are not available, resampling would occur
within 14 days. (Health-based levels are concentrations corresponding to a cancer risk of 1076 for
carcinogenic contaminants and a hazard index (HI) greater than ] for noncarcinogenic
contaminants.) If the resampling verified that there had been a sigaificant increase in the levels
of contaminants, a corrective action program would be implemented. Corrective action may
include such measures as the establishment of alternate concentration limits (ACLs), the
collection and treatment of ground water, or the removal of the source of contamination.

The surface water in the drainage ditch to the east of the landfill would be sampled on a
quarteriy basis as part of the monitoring program. Monitoring would verify that discharges from
the ditch are in compliance with Ohio Water Quality Standards, as described in the Ohio
Administrative Code (OAC) 3745-01. A corrective action program would be impiemented if
contaminant levels in the ditch exceeded these standards.

Efforts will be made to procure deed restrictions prohibiting ground-water extraction in
the field west of the landfill and restricting disturbance of the landfill surface. The viability of
continued farming immediately west of the landfill would be evaluated, and, if shown to be
necessary, efforts would be made to prohibit such farming by imposition of deed restrictions. A
6-foot fence would be placed around the landfill, the drainage ditch to the east, and the field to
the west to limit site access.

Alternative 2 relies entirely on institutional controls and monitoring to reduce risk and
does not include any containment or treatment components. Restricting ground-water use
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immediately downgradient of the site should be effective in eliminating risks from drinking this
ground water. However, while fencing is identified as a means for limiting exposure,
contaminated soils would remain uncovered. Exposure could still occur through dispersal of soil
by erosion and by direct contact if persons enter the site despite the fence. Potential future risks,
as described in Section 6.3, would not be reduced. Further, Alternative 2 does not meet State of
Ohio closure requirements for solid waste landfills, which has been identified as an ARAR.

The costs of Alternative 2 and the estimated time for implementation are as follows:

Capital Cost $ 173,700
Present Worth O & M Costs: $ 295,100
Total Costs: $ 468,800
Time to Implement: 1 Month

8.3 Alterpative 3

Alternative 3 includes the following components:

Ground-water monitoring

Site restrictions

Management of surface debris

Local repairs to existing landfill cover
Erosion control and drainage improvements

. & o & =

Alternative 3 incorporates ground-water monitoring and site restrictions already described
under Alternative 2. The additional components of this remedial alternative are discussed below,

The landfill area and its immediate vicinity would be cleared of surface debris.
Nonhazardous debris would be disposed of at a nearby sanitary landfill, and any waste items
determined to be hazardous would be disposed of at a suitable hazardous waste landfill.

After surface debris has been removed, areas showing signs of erosion would be
identified. These areas would be cleared of vegetation and repaired with natural clay soil to be
uniform with the surrounding surface. Drainage patterns on the landfill would be surveyed, and
areas showing erosion would be repaired with fill. Areas prone to ponding would be regraded to
provide a uniformly sloping surface that would drain water off the landfill. The existing
vegetation cover of trees on the landfill would be maintained. As part of the maintenance
program, the cover would be inspected on a regular basis for structural integrity and vegetative
growth.
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The drainage ditch east of the landfill would be improved to allow water to drain from
the field north of the landfill through this ditch. The pipe that runs under the southern end of
the landfili from this ditch would be replaced by a 36-inch-diameter corrugated metal pipe.

Erosion protection would be provided on those landfill areas prone to erosion due to
swift-flowing water from the river. This protection would include armor stone (riprap) in areas
that abut the river. Stone would also be placed on the north-facing siope of the western edge of
the landfill and at the southern edge of the landfill to dissipate the energy of river flow.

Alternative 3 addresses some containment aspects for contaminated soils by providing
limited repairs to the existing landfill cover., However, since repairs would be made on a visual
basis, this alternative cannot ensure that all areas of contaminated soil would be covered. The
landfill would remain largely unchanged and susceptible to erosion and infiltration of
precipitation and surface water during flood events. Trees would not be removed from the
landfill surface, further increasing the potential for infiltration. As noted for Alternative 2, this
alternative does not address Ohio closure requirements for solid waste landfills.

The costs of Alternative 3 and the estimated time to implement this alternative are:

Capital Cost: $ 1,427,300
Present Worth O & M Costs: $ 741,000
Total Costs: $ 2,168,300
Time to Implement 3 Months

8.4 Alternative 4

Alternative 4 includes the following components:

Ground-water monitoring

Site restrictions

Management of surface debris

Natural clay cover over landfill

Erosion control and drainage improvements

Alternative 4 contains the same site restrictions as described for Alternative 2. In
addition, the ground-water monitoring program would be identical to the program described
under Alternative 2. Erosion and drainage control improvements would be similar to those
described for Alternative 3. However, instead of limited repairs to the landfill cover, Alternative
4 includes a clay cover over the entire landfill surface. All trees and other vegetation would be
cut down to the surface, and steps would be taken to prevent their growth through the new cover.
Precautions would be taken to minimize exposure of buried waste during removal of vegetation.
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The new cover would consist of a well-compacted, low-permeability clay cover at least 24
inches thick. A top soil layer at least 24 inches thick would be placed over the clay cover. This
top soil layer would be planted with grasses or other shallow-rooted plant species. The cover
would exceed Ohio closure requirements for solid waste landfills, which call for only a well-
compacted 24-inch cover of suitable material. The clay layer would have a maximum
permeability of 10°7 ¢m/sec and would limit infiltration to less than 10 percent of precipitation.

Prior to cover installation, a detagiled geotechnical investigation would be conducted to
measure the properties of the soil and clay used to construct the cover. The purpose of this
investigation would be to determine the stability of these materials under flood conditions. The
cover wouid then be constructed with side slopes flat enough to protect the landfill from damage
due to flooding. Construction would be done in such a manner as to minimize potential harm to
the floodplain, as required by 40 CFR 6, Appendix A, Statement of Procedures on Floodplain
Management and Wetlands Protection. In addition, the cap would be constructed, operated, and
maintained to prevent washout of any hazardous wastes by a 100-year flood, as required by
RCRA General Facility Standards in 40 CFR 264.18. These regulations have been identified as a
location-specific ARARs.

The cap and fence would be inspected on a quarterly basis and repairs of any significant
damage would begin within 30 days. The landfill would also be inspected for leachate and
methane gas production on a quarterly basis. If leachate production occurred that could
potentially adversely affect public health or the environment, a leachate collection system would
be installed and the leachate would be collected and treated. If methane gas production occurred
that could potentially adversely affect public health or the environment, a gas venting system
would be installed.

The drainage ditch adjacent to the east side of the landfill would be improved by
removing sediments as necessary. The pipe that runs under the landfill from the southern end of
the ditch would be replaced by a 36-inch-diameter corrugated metal pipe. These improvements
would allow water to drain from the field north of the landfill through the ditch and into the
Scioto River. During the design of this alternative, the feasibility of removing contaminated
sediments from the drainage ditch would be evaluated. These sediments could be dewatered as
necessary and placed on the landfill surface prior to installing the clay cap. The drainage ditch,
which is contiguous with the eastern side slope of the landfill, can be considered part of the
landfill. Therefore, movement of sediments from the ditch to the landfill would consolidate
hazardous wastes within a singile disposal unit, This would not constitute "land disposal” under
RCRA Subtitle C, so RCRA land disposal restrictions in 40 CFR 268 would not be ARARS.
Sediment removal, in conjunction with capping, would reduce the possibility of contaminated
surface water discharges from the ditch to the Scioto River.
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Alternative 4 uses site restrictions to reduce risks from ingestion of ground water. Soil
ingestion risks would be greatly reduced because the entire landfill surface, where highest soil
contamination levels were found, would be covered. Long-term risks would be reduced by the
application of a cover that reduces infiltration through the landfill.

The costs and time to implement Alternative 4 are listed below:

Capital Cost $ 3,173,000
Present Worth O & M Costs: $ 1,094,500
Total Costs: $ 4,267,500
Time to Impiement 10 Months

8.5 Alternative 8

Alternative 5 includes the following components:

Ground-water monitoring

Site restrictions

Management of surface debris

Natural clay cover over landfill

Erosion control and drainage improvements
Leachate collection system

Gas venting system

o o & & = & @

Alternative 5 is identical to Alternative 4, except that the landfill cover would incorporate
gas venting and leachate collection systems. The gas venting system would consist of a network
of perforated pipe, approximately 6 inches in diameter, laid at 100-foot intervals in a 12-inch
layer of gravel over the landfill surface. The gravel layer would have a geotextile fabric placed
over the top to prevent spaces in the gravel layer from clogging. A 24-inch ciay cover would be
placed over the gravel layer, followed by a 24-inch soil and vegetation cover. Gas vents would
connect to the perforated pipe and exit vertically through the clay and soil covers. Gases
containing high concentrations of VOCs could be passed through & vapor phase carbon adsorption
system to remove these contaminants.

The leachate collection system, located at the toe of the landfill, would consist of a
perforated PVC pipe in a trench filled with granular drainage material. The pipe would catch
and direct leachate to a collection point. From there, the leachate would be pumped to a
temporary holding tank, treated, and discharged.

Alternative 5 would provide slightly greater protection than Alternative 4 because of the

added leachate and gas coliection systems. It would slso comply with ARARs and would exceed
Ohio solid waste landfill closure requirements.

31



The costs and time to implement Alternative 5 are as follows:

Capital Costs: $ 4,341,200
Present Worth O & M Costs: $ 2,374,600
Total Costs: $ 6,715,800
Time to Implement 10 Months

8.6 Alternative 6
Alternative 6 inciudes the following components:

Ground-water monitoring

Site restrictions

Management of surface debris

Natural clay cover over landfill

Drainage improvements -
Leachate collection system

(Gas venting system

Flood protection dike

*® & & @ ¢ & » B

Alternative 6 is identical to Alternative 5, except that additional flood protection would
be provided by constructing a flood protection dike. The dike would extend around the west and
north sides of the landfill. A concrete wall would be constructed at the south and northwest
corners of the landfill, where there is insufficient space for a dike between the landfill and the
river. The core of the flood dike would be constructed of an impervious clay material, and the
side slopes would be constructed from clean soil. The sides of the dike along the river would be
protected against surface water erosion by concrete riprap or rock fill. Stormwater within the
flood control dike and the ditch east of the landfill would be collected through a gravity drainage
system that discharges water to the river through check valves,

Alternative 6 addresses all site risks, including the potential risk of future releases from
the landfill. The flood protection dike would provide additional protection to the landfill, once
the new clay cover is installed. Alternative 6 would exceed Ohio solid waste closure requirements
and would comply with ARARs for construction in floodplains.

The costs and implementation time for Alternative 6 are as follows:

Capital Costs: $ 9,094,300
Present Worth O & M Costs: § 3,060,000
Total Costs: $ 12,154,300
Time to Implement 18 Months



8.7 Alternative 7 .

Alternative 7 includes the following components:

Ground-water monitoring

Site restrictions

Management of surface debris
Synthetic membrane cap over landfill
Drainage improvements

Leachate collection system

Gas venting system

Flood protection dike

Alternative 7 is similar to Alternative 6 except that a synthetic membrane cap would be
placed over the landfill rather than a clay cap. The design of the landfill cap would be similar to
the design specified in the Resource Conservation and Recovery Act (RCRA). A permeable
geotextile fabric would be placed over the gas collection and venting system, followed by a 2-
foot-thick layer of compacted clay with a permeability of 1077 cm/sec. A 20-mil (minimum)
synthetic membrane would be placed directly on the compacted clay layer. Finally, a 12-inch
drainage layer with a hydraulic conductivity of at least 10°3 cm/sec would be piaced over the
synthetic liner, followed by a 24-inch-thick vegetated s0il cover. The FS estimates that this cap
would reduce infiltration through the landfill to less than 1 percent of precipitation. In addition,
the flood protection dike would minimize the chance of flood waters contacting the landfill
surface.

Alternative 7 addresses all site risks, including the potential risk of future releases from
the landfill. This alternative would exceed Ohio solid waste closure requirements and would

comply with ARARSs for construction in floodplains.

The estimated costs and implementation time for Alternative 7 are:

Capital Costs: $ 10,367,400
Present Worth O & M Costs: $ 3,449,300
Total Costs: $ 13,816,700
Time to Implement: 18 Months
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8.8 Alternative 8

Alternative 8 includes the following components:

Ground-water monitoring

Site restrictions

Management of surface debris

Synthetic membrane cap over landfill
Erosion control and drainage improvements
Leachate collection system

Gas venting system

Alternative 8 is similar to Alternative 7, without the flood protection dike. Instead of the
dike, this alternative provides erosion control at the ends of the landfill using riprap as described
under Alternative 3. All other components of this alternative have been described previously and
are not repeated here,
L 4
The synthetic membrane cap over the landfill would cover most contaminated soiis and
would reduce long-term risks by reducing infiltration through the landfill cover to less than |
percent of precipitation. This alternative would exceed Ohio solid waste closure requirements
and would comply with ARARs for construction in floodplains.

The estimated costs and implementation time for Alternative 8 are:

Capital Costs: $ 6,228,500
Present Worth O & M Costs: $ 2,328,400
Total Costs: $ 3,556,900
Time to Implement 10 Months

8.9 Alternative 9 —
Alternative 9 includes the following components:

Ground-water monitoring

Site restrictions

Management of surface debris

Natural clay cover over top of landfill
Improvements to landfill side slopes
Erosion control and drainage improvements

Alternative 9 is similar to Alternative 3, except that a natural clay cover would be placed
on the top of the landfill, This clay cover would be similar to the cover installed over the entire
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landfill surface in Alternative 4. Under Alternative 9, side slopes would not be covered, but
would be repaired as necessary. These repairs would be made to increase the depth of the cover
and provide continuously sloping surfaces. The tree cover on the landfill side slopes would be
thinned out, but most trees would be left in piace.

Drainage patterns would be surveyed, and areas such as erosion rifts and terraces would
be filled and regraded to match adjacent contours. The fill applied to the side siopes would be
compacted. Where side slopes are steep, additional stabilization would be accomplished by
placing riprap or by supporting the slopes using sheet piling or soil cement.

Drainage control berms would be constructed at the top of the landfill to collect
stormwater runoff. The water collected by the berms would be directed to the base of the side
slopes by drainage chutes. The collection and drainage system would help reduce infiltration
through the side siopes by limiting the area contacted by runoff from the top of the landfill,

Alternative 9 addresses some containment aspects for contaminated soils by covering the
top of the landfill and providing limited repairs to the side slopes. However, this alternative
cannot ensure that all areas of contaminated soil would be covered. The landfiil side slopes
would remain largely unchanged and susceptible to erosion and infiltration of precipitation and
surface water during flood events. Trees would not be removed from the landfill surface, further
increasing the potential for infiltration. This alternative would not meet Ohio closure
requirements for solid waste landfills because of the incomplete repairs to side slopes.

The costs of Alternative 9 and the estimated time to implement this alternative are:

Capital Costs: $ 2,483,500
Present Worth O & M Costs: $ 955,900
Total Costs: $ 3,439,400
Time to Implement 8 Months

9.0 SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES
U.S. EPA used the following nine criteria to evaluate each of the alternatives identified in

the FS report. The remedial alternative selected for the site must represent the best balance
among the evaluation criteria.
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1. Overaill Protection of Human Health and the Envirooment addresses whether a
remedy adequately protects human health and the environment and whether risks are properiy
eliminated, reduced, or controlled through treatment, engineering controls, or institutional
controls.

2. Compliance with Applicable or Relevant and Appropriate Requirements addresses
whether a remedy meets all state and federal laws and requirements that apply to site conditions
and cleanup options.

3. Long-Term Effectiveness and Permanence refers to the ability of a remedy to reliably
protect human health and the environment over time once cleanup goals have been met.

4. Reduction of Toxicity, Mobility, or Volume are three principal measures of the overall
performance of an alternative. The 1986 Superfund Amendments and Reauthorization Act
(SARA) emphasizes that, whenever possible, U.S. EPA should select a remedy that will
permanently reduce the level of toxicity of the contaminants at the site, the spread of
contaminants away from the site, and the volume, or amount, of contaminants at the site.

5. Short-Term Effectiveness refers to the likelihood of any adverse impacts to human

heaith or the environment that may be posed during the construction and implementation period
until cleanup goals are achieved.

6. Implementability is the technical and administrative feasibility of a remedy, including
the availability of materials and services needed to implement the remedy.

7. Cost includes c¢apital and operation and maintenance costs of implementing a remedy.
8. State Acceptance indicates whether, based on its review of the RI, EA, FS, and
Proposed Plan, the State of Chio (OEPA) concurs with, opposes, or has no comment on the

alternative U.S. EPA is propoting as the remedy for the site.

9. Community Acceptance indicates whether the public concurs with the remedy
presented in U.S. EPA’s proposed plan.

After evaluating all the remedial alternatives developed in the FS, using the nine criteria

just described, U.S. EPA has selected Alternative 4 to address contamination at the Bowers
Landfill Superfund site. The rationale for this selection is provided below.
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9.1 Overall Protection of Human Health and the Environment

Alternative 4 would protect both human heaith and the environment. This alternative
would reduce potential risks from ingestion of contaminated s0il by installing a fence around the
site and by covering the most highly contaminated soils with 4 feet of clay and soil. The FS
estimates that probable case risks for soil ingestion would be reduced to zero. Some residual risk
would remain due contaminated soils in the field west of the landfill. To estimate exposure to
this remaining contamination, the FS assumed that (1) 50-kg teenagers would scale the fence
surrounding the site 10 times per year over a 5-year period, (2) these teenagers would ingest 200
mg of contaminated soil per visit, and (3) 50 percent of the contaminants in ingested soil would
be absorbed by the body. Based on these assumptions and the maximum soil contaminant
concentrations in the areas not affected by the ¢over, the HI for noncarcinogenic risks would be
reduced from 3.48 to 0.24, The carcinogenic risk, based on average lifetime exposure, would be
reduced from 3 x 1079 to 4 x 10°%. Risk reductions for Alternatives 5 through 8, which cover the
same areas of soil contamination, would be identical. In contrast, Alternatives 2, 3, and 9 do not
cover the entire landfill surface and would provide a smaller risk reduction. The FS estimates
that these alternatives would result in an HI of 0.28 for noncarcinogenic effects and a
carcinogenic risk of 5 x 1077,

Alternative 4 would reduce risks from ingestion of ground water by placing access
restrictions an the area west of the landfill. These restrictions would prevent the use of this area
as a future ground-water source. In addition, the ¢lay and soil cap would reduce infiltration to
less than 10 percent of precipitation, reducing the likelihood of future ground-water
contamination. Alternatives 5 and 6, which have a similar cap, would also reduce infiltration to
less than 10 percent. Alternatives 7 and B, which include a synthetic membrane cap, would
provide much greater reductions in infiltration.

Ground-water users farther from Bowers Landfill would be protected by the monitoring
program included as part of Alternative 4, This program would include installing and sampling
additional wells south and west of the landfill. Expansion of the monitoring network to the south
would detect any future migration of ground-water contamination toward the City of Circleville's
wellfield, 11 miles south of the landfill. Alternative 4 would include a corrective action program
that would aliow prompt response to any significant increases in ground-water contamination that
might occur in the future.
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Overall, Alternative 4 wouid be more protective of human heaith and the environment
than Alternatives 1, 2, 3, and 9. These alternatives include either no modifications or limited
modifications to the existing landfill surface.

Alternative 4 would be somewhat less protective than Alternatives §, 6, 7, and 8, which
include more extensive remediation. For example, Alternative 7, the most protective alternative,
also includes a synthetic membrane cap, a flood protection dike, a leachate collection system, and
a gas venting system. The overall effect of these additional measures would not increase
protection with respect to ingesting contaminated 30ils or ground water. The flood protection
dike included in Alternatives 6 and 7 may prolong the effective life of the landfill cap due to less
erosion from surface water, However, the cap installed under Alternative 4 would be designed
and constructed to resist flood damage or washout of wastes by & 100-year flood and would have
a minimum 30-year lifetime. The muitilayer cap included in Alternatives 7 and 8 might provide
greater reductions in infiltration, thus providing greater protection against the generation of
contaminated leachate and future ground-water contamination. However, there is little evidence v
of a leachate problem at Bowers Landfill, and current levels of ground-water contamination are
low. Therefore, the low-permeability clay cap constructed under Alternative 4 would provide
adequate protection of ground water.

9.2 Compliance with Applicable or Relevant and Appropriate Requirements

Alternative 4 would comply with applicable or relevant and appropriate state and federal
requirements (ARARS). These requirements include action-specific ARARs reiated to closure of
Bowers Landfill, location-specific requirements related to the location of the landfill within the
100-year floodplain of the Scioto River, and chemical-specific ARARs for contaminants
identified in environmental media at the landfill.

Alternative 4 is primarily a closure plan for Bowers Landfill, and the major action-
specific ARARS to be considered are those related to landfill closure. Waste disposal at Bowers
Landfill ended around 1968, before the effective date of RCRA. Thus, RCRA Subtitle C
requirements for the treatment, storage, and disposal of hazardous wastes are not applicable to
remedial actions at the landfill. Additionally, the wastes in Bowers Landfill contain large
volumes of low-toxicity material, widely dispersed over a large ares that bears little resemblance
to the discrete units reguisted under RCRA Subtitle C. Nevertheless, portions of RCRA Subtitle
C requirements can be considered relevant and appropriate.
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The preamble to proposed revisions to the National Contingency Plan {53 Federal
Register, December 21, 1988) describes several options for closure of Superfund sites, based on
RCRA requirements. One option is "closure with wastes in place." This option requires a final
cover over the contaminated materials and post-closure care, including maintenance of the cover,
ground-water monitoring, and corrective action if ground-water protection standards are
exceeded in the future. A second option is "alternate land disposal closure.” Under this option,
landfill cover requirements are relaxed because (1) the cover will reduce risks due to direct
contact with wastes and (2) the wastes appear to pose a limited threat to ground water.

Alternative 4 falls between these two options, but closer to the first option. The clay cap
installed as part of this alternative would have s permeability of 10°7 or less. This cap would
meet the requirements for the clay layer at the bottom of a hazardous waste landfill, as described
in 40 CFR 264.301. Because current ground-water contamination levels at Bowers Landfill
suggest a limited threat to ground water, a synthetic membrane layer is not considered a
necessary component of the cap. On the other hand, Alternative 4 would exceed the relaxed
cover requirements for "alternate land disposal closure.” These requirements are more similar to
State of Ohio closure regulations for solid waste landfills, which call for a "well compacted layer
of final cover material . . . to a depth of at least two feet." Alternative 4 would substantially
exceed this requirement by providing a 4-foot-thick cover, including 3 2-foot layer of low-
permeability clay.

Alternative 4 would also comply with location-specific ARARs. Because Bowers Landfill
is located within the 100-year floodplain of the Scioto River, construction within the floodplain
is unavoidable. However, Alternative 4 would be constructed in a manner that would minimize
potential harm to the floodplain, as specified by floodplain management requirements in 40 CFR
6. In addition, the cap would be constructed, operated, and maintained to prevent washout of
any hazardous wastes by a2 100-year flood, as required by RCRA General Facility Standards in 40
CFR 264.18.

Alternative 4 would attain chemical-specific ARARs for ground water by reducing
infiltration of precipitation and floodwaters through the landfill waste. Ground-water results
from the RI showed that benzene slightly exceeded the MCL of 5 ug/L in one sampie from well
P-6B. Levels in other samples from this well were below the MCL, and benzene was not
detected in any of the remaining 12 downgradient wells. Barium also exceeded the MCL in three
samples collected from a single well, well P-5B. However, the average barium concentration was
well below the MCL. The ground-water monitoring program implemented under Alternative 4
would require regular and systematic sampling and would meet the substantive requirements for
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ground-water monitoring under RCRA in 40 CFR 264, Subpart F. The monitoring program
would include provisions for corrective action should contaminant levels significantly increase in
the future.

Additionally, the monitering program proposed for Alternative 4 would include collecting
surface water samples from the ditch east of Bowers Landfill. Surface water monitoring would
verify that discharges from the ditch are complying with Ohio Water Quality Standards as
described in OAC 3745-01.

Alternatives 5 and 6 would comply with ARARs to the same extent as Alternative 4.
Alternatives 7 and 8, by including a synthetic membrane layer in addition to the low-
permeability clay layer, would come closer to meeting RCRA requirements for closure with
hazardous wastes in place.

Alternatives 1, 2, 3, and 9 would leave some or all of the current soil and vegetation cover
intact. These alternatives would not comply with relevant and appropriate portions of RCRA
closure regulations or with Ohio closure standards for solid waste landfills. Further, these
alternatives would not meet location-specific ARARs because they would not be constructed,
operated, and maintained to prevent washout of hazardous wastes by a 100-year flood. Also,
Alternatives 1, 2, 3, and 9 would not significantly reduce infiltration of precipitation and flood
waters through the landfill, and may not result in attainment of MCLs in ground water,

9.3 Long-Term Effectiveness and Permanence

Because of the large amount of material within Bowers Landfill, the small known
percentage of hazardous waste, and the limited risks identified in the EA report, it was not
feasible to deveiop a permanent remedy for Bowers Landfill. However, the low-permeability
clay cap specified by Alternative 4 would be designed for a minimum 30-year lifetime. The
long-term effectiveness of Alternative 4 would be ensured by ground-water monitoring and
maintenance of the clay cap. Monitoring wells downgradient of the landfill would be sampled on
a regular basis to determine if contaminant concentrations in ground water are increasing
significantly over time. The monitoring program would aiso include a corrective action
component, requiring further remedial action if a significant increase in ground-water
contamination is detected. The maintenance program for Alternative 4 would include regularly
mowing the vegetation on the cap; inspecting the surface for cracks, settlement, ponding, and
erosion; completing appropriate repairs 1o the cap; and repairing the fence as necessary. In
addition to regularly scheduled inspections, additional inspections would be made after floods.
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Similar monitoring, inspection, and maintenance wouid be needed to maintain the long-
term effectiveness of Alternatives 5, 6, 7, and 8. These alternatives include additional
components, such as a synthetic membrane cap or a flood protection dike, that may increase
iong-term effectiveness. However, the additional components would not greatly increase long~
term effectiveness compared to Alternative 4. Current landfill conditions, 20 years after disposali
ceased, indicate that Alternative 4 would be sufficiently protective in the long-term. Thus, the
slightly higher long-term effectiveness of Alternatives 5, 6, 7, and 8 does not justify the
substantially higher costs of these alternatives,

In contrast, Alternatives 1, 2, 3, and 9 would be much less effective in the long term.
Alternatives | and 2 do not include any repairs to the existing landfill cover. Alternatives 3 and
9 make limited repairs, but wouid not cover the entire landfill surface. Alternatives I, 2, 3, and
9 would also leave trees on the landfill side slopes. These alternatives would allow greater
infiltration of precipitation and flood waters than Alternatives 4 through 8 because of the
incomplete cover and because tree roots probably penetrate into waste materials below the cover.
These alternatives would also have a greater potential for long-term failure of the landfill side
slopes. Over time, the combination of saturated soil conditions during flooding and high winds
could result in complete uprooting of trees, exposing underlying waste materials.

9.4 Reduction of Toxicity, Mobility, or Volume

None of the remedial alternatives evaluated in the FS report involves treating source
materials from Bowers Landfill. Thus, none of the alternatives would reduce the toxicity or
volume of hazardous constituents within the waste. Treatment alternatives for the source
materials were considered but were not evaluated in detail for several reasons. First, most of the
estimated 130,000 cubic vards of waste material in Bowers Landfill consists of general refuse and
municipal solid waste. Although the exact amount of hazardous waste placed in the landfill is not
known, it is probably a small percentage of the total waste volume. The large volume and
variable composition of wastes makes treatment impractical. Second, no operating records exist
for the landfiil. Thus, it is not feasible to identif'y locations where hazardous wastes might have
been placed. Third, the relatively low levels of contamination found during the RI would not be
effectively reduced by treatment.

Alternatives 5, 6, 7, and 8 include provisions for installing a leachate collection and
treatment system, which is a treatment alternative. This system may reduce the volume and
mobility of leachate if leachate contains hazardous constituents. However, ground-water analyses
from the RI did not indicate significantly elevated contaminant levels in the upper aquifer, which
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would be the first target of a leachate plume. Additionally, the low-permeability clay cap
installed under Alternative 4 should greatly reduce future leachate generation by reducing
infiltration through the landfill. For these reasons, the installation of a leachate collection system
was considered but then rejected.

Similarly, Alternatives §, 6, 7, and 8 inciude a collection system for gases generated by
the landfill. Collected gases could be treated, if necessary. However, Alternative 4 does not
include gas collection and treatment for the following reasons. First, air monitoring results from
the RI showed that air concentrations of volatile organic compounds (VOCs) at Bowers Landfiil
are similar to off-site background concentrations, Second, the iandfill has a low potential to emit
VOCs to air because of the low concentrations of VOCs in soils, sediments, and surface water on
or adjacent to the landfill. Finally, because of the age of the landfill, most of the potential gas
generation may already have taken place., These gases would have readily escaped through the
highly permeable soil that now covers the landfill.

Alternative 4 would reduce the mobility of waste materials within the landfill, The FS
report estimates that the low-permeability clay cap included in this alternative will reduce direct
infiltration into the landfill surface by over 90 percent. This is much more effective than the
current soil and vegetation cover. Reducing the amount of water that contacts waste materials
within the landfill should reduce the mobility of these materials. Alternatives 5 and 6, which also
include a clay cap, would provide similar reductions in infiltration. Alternatives 7 and 8, which
include a synthetic plastic liner and a clay cap, would further reduce infiltration (estimated in the
FS report as greater than 99 percent). However, these much greater reductions do not appear
warranted by current levels of ground-water contamination at Bowers Landfill.

in contrast, Alternatives 1 and 2 (no repairs to the existing cover), Alternative 3 (limited
repairs to the cover), and Alternative 9 (application of a partial clay cover) would provide either
no reduction or less reduction in infiltration. Each of these alternatives would leave trees on the
landfill side slopes. Root systems of these trees would provide a direct path between flood waters
or precipitation and the underilying waste materials.
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9.5 Short-Term Effectiveness

The FS report estimates that Alternative 4 could be constructed within 10 months; the
alternative would effectively protect human health and the environment immediately upon
completion. This construction period is loager than the 1 month required for Alternative 3,
which includes only limited repairs to the existing landfill cover. Alternatives 5, 8, and 9 wouid
require construction periods similar to that for Alternative 4. However, Alternatives 6 and 7
would require approximately 18 months to complete due to the more extensive construction
activities.

Alternative 4 and the other alternatives could be constructed without significant adverse
impacts on the environment and people living near Bowers Landfill. However, all the
alternatives, with the exception of those requiring no construction, would present general safety-
related risks to construction workers. In addition, earth moving activities could generate dust
from the landfill surface that could potentially affect workers and surrounding populations.
However, these effects could be minimized by using standard dust suppression methods, such as
watering. Additionally, air monitoring would be ¢conducted to measure contaminants released
during construction. Construction practices would be modified as necessary to prevent
unacceptable releases.

A major impact of Alternative 4 on the surrounding community would be increased truck
traffic near the site. The FS report estimates that approximately 8,000 truckloads of material
would enter and leave the site during construction. Over a 10-month period, this figure
corresponds to an average of 40 trucks per work day. This could inconvenience local residents,
adversely affect local roads, and present a slightly greater risk of traffic accidents near the site.
Increased truck traffic is also a component of other construction alternatives. The estimated total
number of trucks varies from 1,225 for Alternative 3 to 12,000 for Alternatives 6 and 7.

9.6 Implementabllity

Alternative 4, and all other alternatives evaluated in the FS report, could be implemented
using standard earth moving equipment and construction techniques. However, the primary
prablem of flooding could affect the implementation of all alternatives except Alternative 1 (no
action). Construction activities would have to be scheduled around flood events, since the area
adjacent to the landfill is inundated spproximately 30 days per year. Construction of
Alternatives 4 through 9 is estimated to require 8 to 18 months to complete. Thus, remedial
action would have to be segmented into work areas. Work on one area of the landfill would be
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completed before construction of the next area began. This method would minimize the area of
the landfill exposed to any particular flood event.

A second implementation problem, common to Alternatives 3 through 9, is the availability
of low-permeability clay near the landfill. These alternatives would require substantial amounts
(up to 50,000 cubic yards) of clay for construction. The FS report assumes that a suitable clay
source can be found locally. However, if a local source cannot be found, increased transport of
clay would be required, resulting in increased costs.

A third implementation problem affects Alternatives 3 through 9. These alternatives
would require removing existing vegetation from all or part of the landfill. This activity,
especially the removal of large trees, could expose underlying waste materials, Precautions would
be taken 1o minimize this possibility.

None of the alternatives appears to present any major administrative problems that would et
affect implementation. However, the flood protection dike included in Alternatives 6 and 7
would involve substantial construction in the Scioto River floodplain. Construction of the dike
would remove approximately 80 acres of land from the 100-year floodplain, since the dike would
prevent floodwaters from covering this area. This would increase the height of floodwaters
upstream and downstream of the landfill and may cause additional areas to flood. Because of this
potential problem, Alternatives § and 7 may be administratively more difficult to implement.

9.7 Cost

The estimated total present worth cost for Alternative 4 is approximately $4.3 million.
This estimate includes capital costs of approximately $3.2 million for fencing, drainage
improvements, erosion and flood control measures, and installation of the landfill cap. Annual ~
operation and maintenance {O&M) costs for this alternative are estimated at approximately
$116,000 and include expenses related to ground-water monitoring and general maintenance of
the fence, drainage system, erosion and flood control measures, and landfill cap. The present

worth of annual O&M costs (over a 30-year period at a 10 percent interest rate) is approximately
$1.1 miilion.

Alternative 4 would be more expensive to implement than Alternatives 1, 2, 3, and 9.
However, these alternatives would not provide the degree of oversll protection offered by
Alternative 4. Alternatives 5, 6, 7, and 8 would provide somewhat greater protection than
Alternative 4, but at a much greater cost. Estimated total present worth costs for these
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alternatives range from $6.7 million to $13.8 million. Iacreased costs are associated with more
sophisticated technologies such as a leachate collection system and gas venting system
{Alternatives 5 through 8), a flood protection dike (Alternatives 6 and 7), and a landfill cap with
a synthetic liner (Alternatives 7 and 8).

The total cost of Alternative 5 is approximately 50 percent higher than Alternative 4 ($6.7
million compared to $4.3 million), while Aiternatives 6 through 8 involve much greater costs
($12.2 million, $13.8 million, and $8.6 million respectively). Although these alternatives may
offer increased long-term protection, the relative cost increase outweighs the expected benefits.
For example, the installation of a gas venting system does not appear necessary. Several factors
indicate that gas generation is not a problem at Bowers Landfill. Such factors include the age of
the landfill, the porous nature of the current landfill cover, the frequent flooding of the landfill,
and the lack of elevated VOC and gas ieveis during the RI. Likewise, the installation of a
leachate collection system does not appear justified because of little evidence that leachate is
significantly affecting the upper aquifer. The low-permeability clay cap installed under
Alternative 4 would further reduce leachate generation. The installation of a RCRA cap and
flood protection dike are likewise not justified. A RCRA cap would decrease infiltration to less
than | percent of precipitation. However, at a much lower cost, the clay cap included in
Alternative 4 would decrease infiltration to less than 10 percent of precipitation. With respect to
the flood protection dike, the landfill's north side appears to be stable under current conditions.
It should be possible to install a new landfill cover that will resist flood damage without the
added expense of a flood protection dike.

U.S. EPA has made minor revisions to remedial alternatives based on comments received
during the public comment period. As a result, costs may be slightly higher than the estimates
presented in this section,

9.8 State Acceptance

The State of Ohio has concurred with U.S. EPA’s selection of Alternative 4 as the
preferred remedial alternative for Bowers Landfill. A letter of concurrence is attached to this
Record of Decision.

9.9 Commuaity Acceptance

U.S. EPA’s preferred remedial alternative for Bowers Landfill was presented at the start
of the public comment period through distribution of a fact sheet, publication of display
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advertisements in the Cirvleville, Ohio, Herald, and placement of the proposed plan in the site
information repositories. A formal public meeting to discuss the proposed plan was held in
Circleville on February 28, 1989. Comments received indicate that man'y residents are concerned
about U.S. EPA's preferred alternative.

These comments focus on three general areas. First, several residents commented that
U.S. EPA appears to be closing Bowers Landfill as a solid waste landfill, with no consideration of
the hazardous wastes that were disposed of at the site. These residents prefer Alternatives 7 and
8, which include additional protective measures such as a synthetic liner (in addition to the clay
cap) and a flood protection dike. U.S. EPA has pointed out in this Decision Summary that
relevant and appropriate portions of hazardous waste regulations in RCRA Subtitle C have been
adequately considered in the design and selection of Alternative 4. This issue is discussed further
in the Responsiveness Summary.

Second, several residents expressed concern about U.S. EPA’s proposed ground-water e
monitoring plan for Bowers Landfill. These concerns are directly related to protection of public
drinking water supplies -- specifically, the City of Circlevilie’s wellfield located 14 miies south
of the landfill. To address these concerns, the ground-water monitoring program will include
installing and sampling additional monitoring wells south of Bowers Landfill. Further, US. EPA
will require that corrective action program options be developed as part of the monitoring
program. This will allow prompt response if ground-water contaminant levels exceed levels of
concern at any compliance point in the monitoring system.

Finally, several residents expressed concern that U.S. EPA’s preferred alternative
represents a conceptual design, specific elements of which will be determined later with limited
input from local residents. To address this concern, U.S. EPA will consider extending the Bowers
Landfill Information Committee (see Section 3.0) through the remedial design/remedial action _
phase of this project.

10.0 THE SELECTED REMEDY

After evaluating all the feasible alternatives, U.S. EPA is selecting a remedy that consists
of five components: (1) ground-water monitoring; (2) site access restrictions; (3) management of
surface debris; (4) erosion control and drainage improvements; and (5) a natural clay cover over
the landfill. These five components are described in detail below.



10.1 Ground-Water Monitoring

Under Alternative 4, a long-term program will be implemented to monitor contaminant
concentrations and migration. This program will include installing additional monitoring wells
south of Bowers Landfill (between the landfill and the Circleville municipal weilfield) and west
of the landfill (between the landfill and the Scioto River). These new weils, existing monitoring
wells, and possibly residential wells near the landfill will be sampled regularly. At a minimum,
the program will meet the substantive requirements for ground-water monitoring under RCRA as
described in 40 CFR 264, Subpart F.

The installation of three additional ground-water monitoring well clusters is necessary to
develop a ground-water monitoring program that will adequately detect potential future releases
of contaminants. These well clusters will consist of three weils; a shallow well that will be
located in the upper portion of the saturated alluvial aquifer, an intermediate well that will be
located between the water table and the bedrock, and a deep well that will be located just above
the bedrock. Two of these well clusters will be installed west of the landfill. One cluster will be
installed between well location 5 and well location 6 and the other between well W-10 and the
bend of the landfill (see Figure 3). The third well cluster will be installed off-site between the
landfill and the Circleviile municipal wellfield. The installation of well clusters in addition to
these may also be considered.

The monitoring wells will be sampled on a bimonthly basis for the first year and quarterly
for years 2 through 4. During the first year, samples will be analyzed for the full Target
Compound List (TCL). A reduced TCL may be considered after the first year. If the levels of
contaminants in ground water do not increase over this time period, the sampling schedule will be
reevaluated and a reduction in the frequency of sampling may be considered. A statistical test
will be developed to determine when a significant increase in the level of contaminants has
occurred.

Should a significant increase in the levels of contaminants occur, it will automatically
trigger 8 RCRA corrective action. If the levels of contaminants in ground water exceed MCLs,
where available, or health-based levels, where MCLs are not available, resampling will occur
within 14 days. (Health-based levels are concentrations corresponding to a cancer risk of 1078 for
carcinogenic contaminants and a hazard index (HI) greater than | for noncarcinogenic
contaminants.) If the resampling verifies that there has been a significant increase in
contaminant levels, a corrective action program will be implemented. Corrective action may
include such measures as establishing alternate concentration limits (ACLS), collecting and
treating ground water, or removing the source of contamination.
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The surface water in the drainage ditch to the east of the landfill will be sampled on a
quarterly basis as part of the monitoring program. Monitoring will verify that discharges from
the ditch are in compliance with Ohio Water Quality Standards, as described in the Ohio
Administrative Code (OAC) 3745-01. A corrective action program will be implemented if
contaminant levels in the ditch exceed these standards.

10.2  Site Access Restrictions

Efforts will be made to procure deed restrictions prohibiting ground-water extraction in
the field west of the landfill and restricting disturbance of the landfill surface. The viability of
continued farming immediately west of the landfill will be evaluated, and, if shown to be
necessary, efforts would be made to prohibit such farming by imposition of deed restrictions, A
6-foot fence will be placed around the landfill, the drainage ditch to the east, and the field to the
west to limit site access. The location of the fence is shown on Figure 6.

10.3 Management of Surface Debris

The landfill area and its immediate vicinity will be cleared of surface debris. Most of the
currently exposed material consists of shredded or rolled plastic film, but rusted and partially
decomposed remains of appliances, discarded tires, domestic waste, and empty drums are also
evident. The visible waste itemns will be removed from the site by a front-end loader, placed in a
lined truck, and transported to a suitable hazardous waste landfill. If the debris is determined to
be nonhazardous, it will be disposed of in a solid waste landfill.

Trees on the !andfill will be cut down with chain saws, and tree stumps will be ground
down to the land surface, Smaller vegetation, less than 2 feet in diameter, will be cut down with
mechanical equipment such as bush hogs. As much subsurface vegetation as feasible will be ~
removed, without exposing significant amounts of waste. Exposed cover will be treated as
necessary to prevent tree growth through the new cover. All vegetative material will be hauled to
a local landfill unless tissue samples indicate that materials are potentially hazardous, If
potentially hazardous, this material will be disposed of in an approved off-site hazardous waste
disposal facility.

10.4 Erosion Control and Drainage Improvements

Erosion control will be provided for those areas of the landfill prone to the scouring
effects of flood waters. The areas most likely to be subjected to these effects are the northwest
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FIGURE 6. — SITE ALTERNATIVE 4
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and southeast portions of the landfill that abut the Scioto River. A system of armor stone
(riprap) wiil be used in these areas to supplement the erosion resistance provided by the new
cover. This riprap will be placed on the landfill in areas shown on Figure 6. If riprap cannot be
effectively placed on steeper slopes, sheet piling will be used to aachor the riprap. If sheet piling
proves ineffective, a concrete wall may be used.

Site drainage will be improved to prevent ponding of water against the landfill. The area
between the landfill and the river will be regraded to allow water to drain away from the landfill.
The site will also be regraded to allow for drainage flow from north to south to the river.

The drainage ditch on the eastern side of the landfill will also be improved. Where
necessary, side slopes will be improved to prevent erosion. The high point between the north end
of this ditch and the open field north of the landfill will be cut down to prevent ponding of
water against the northern part of the landfill during high-water conditions. High points within
the ditch wiil also be cut down to allow water to drain through the ditch. Sediments removed b
during this process, and possibly other contaminated sediments, could be dewatered as necessary
and placed on the landfill surface prior to installing the clay cap. Removal of contaminated
sediments will reduce the possibility of contaminated surface water discharges from the ditch to
the Sciotc River. The discharge pipe at the southern end of the drainage ditch will be replaced
with a larger one. A 36-inch-diameter corrugated metal pipe will be placed under the southern
end of the landfill and wiil discharge to the river. The point where the ditch meets the pipe wiil
be lined with compacted clay and reinforced with riprap. The pipe will have a 2 percent slope to
prevent blockage with sediments.

10.5 Natural Clay Cover Over Landfill

Prior to construction of the landfill cover, a detailed geotechnical investigation will be ~—
conducted to measure the properties of the existing landfill surface and of soil and clay used for
the cover, The purpose of this investigation will be to determine the stability of these materials
under flood conditions. The cover will then be constructed with side slopes flat enough to
provide adequate stability when the Scioto River floods. Although there is no apparent need for
a landfill gas collection system, this determination could be reevaluated as part of the
geotechnical investigation. A soil gas study of the landfill could verify that VOCs are not present
in sufficient quantities to warrant collection.

The landfill cover will be constructed in segments to minimize potential damage due to

flooding during construction. Work on one area of the landfill will be completed before
construction of the next area begins. After each landfill segment has been prepared, a well
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compacted clay layer, at least 24 inches thick, will be placed on the landfill cap and side slopes.
The clay will be added in lifts, not exceeding 6-inches, and compacted before more clay is added.
The clay tayer will have a maximum permeability of 107 cm/sec. Each lift will be tested
according to a stringent quality assurance program to verify that this specification is met.

A top soil layer at least 24 inches thick will be placed over the clay layer (Figure 7). This
layer will also be applied and compacted in 6-inch lifts. The final cover will have sufficient
horizontal-to-vertical side slopes so as to prevent failure during worst case flooding conditions.
The entire surface of the completed cover will be reseeded, fertilized, and watered to assure plant
growth, The plant species used will have root systems that are not expected to penetrate below
the upper 24 inches of cover.

The cover will be inspected and maintained on a quarterly basis. The maintenance
program will inciude regularly mowing the vegetation on the cap; inspecting the surface for
cracks, settlement, ponding, and erosion; completing appropriate repairs to the cap; and repairing
the fence. Repairs to all significant damage will begin within 30 days. In addition to regularly
scheduled inspections, additional inspections will be made after flood events.

The landfill will also be inspected for leachate and methane gas production on a guarterly
basis. If leachate production occurs that could potentially adversely affect public health or the
environment, a leachate collection system will be installed and the leachate will be collected and
treated, If methane gas production occurs that could potentially adversely affect public health or
the environment, a gas venting system will be installed,

10.6 Reduction of Site Risks

The selected remedy addresses the major risks for Bowers Landfill as identified in the
EA. Risks from ingesting contaminated soils will be reduced by covering the landfill (thus
covering most highly contaminated soils) and by restricting access to the site. Soils in the fieid
west of the landfill that contain lesser amounts of contamination will not be covered. The
residual risks from ingesting these soils include an insignificant noncarcinogenic risk (HI of 0.24)
and a carcinogenic risk of 4 x 108, Risks from ingesting contaminated ground water

immediately downgradient of the landfill will be reduced to zero by future ground-water use
restrictions.

Alternative 4 also reduces potential long-term risks associated with the landfill. The low-

permeability clay cover will greatly reduce infiltration of precipitation and flood waters,
compared to the current cover. Thus, the mobility of contaminants remaining in the landfill will
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FIGURE 7
DETAIL OF NATURAL CLAY COVER
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be reduced. The cover will isolate waste within Bowers Landfill under a minimum 4-foot
thickness of cover material and will be designed to provide long-term stability during floods.

11.0 STATUTORY DETERMINATIONS

The remedial action selected for implementation at the Bowers Landfill site satisfies the
statutory requirements of CERCLA Section 121. The selected remedy is consistent with the NCP,
protects human health and environment, attains ARARS, and is cost-effective. The selected
remedy does not satisfy the statutory preference for a permanent solution in that it leaves
untreated waste on-site. Nor does the selected remedy reduce the toxicity or volume of wastes.
However, source control and containment components of the selected remedy should siganificantly
reduce the mobility of contaminants from the landfill.

11.1 The Selected Remedy is Protective of Human Health and the Environment

The remedial alternative selected for Bowers Landfill will reduce current and potential
future risks to human health and the environment by the following means:

. Preventing exposure to contaminated soils by covering contaminated soils with a
4.foot-thick impermeabie clay and soil cap and by fencing the site area. The cap
and fence wil] be maintained on a regular basis, with an increased inspection
schedule during floods.

. Preventing exposure to contaminated ground water by restricting access to
downgradient property. Efforts will be made to obtain deed restrictions to
prohibit extraction and use of ground water from this area.

. Limiting future ground-water contamination by reducing infiltration through
contaminated soils and the landfill. The effectiveness of the cover will be
evaluated by a long-term ground-water monitoring program. The program will
require regular and systematic sampling of monitoring weils west and south of the
landfill and possibly from residential wells south of the landfill.

, Reducing potential future exposure to wastes in Bowers Landfill by constructing a
stable cover designed to withstand frequent flooding of the Scioto River.

. Reducing potential sources of surface water contamination for the Scioto River by
removing contaminated sediments from the drainage ditch that is contiguous with
the east side of Bowers Landfill. Discharges from the ditch will be monitored for
compliance with Chio Water Quality Standards.
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11.2

The Selected Remedy Attalus ARARs

The selected remedy will meet or attain all applicable or relevant and appropriate federal

and state requirements. These requirements include:

11.3

Ohio requirements for the closure of solid waste landfilis (OAC 3745-27-09 and
OAC 3745-27-10). The final landfill cover will exceed the required thickness of 2
feet and will meet ail other substantive requirements within these regulations.

Relevant and appropriate portions of RCRA requirements for closure of hazardous
waste |andfills with wastes in place. The low-permeability clay layer (maximum
of 107" em/sec) will comply with portions of the cover requirements in 40 CFR
264,301, The ground-water monitoring program will meet the substantive
requirements of 40 CFR 264, Subpart F. The program will include a corrective
action component that will be triggered if ground-water protection standards are
exceeded at any point of compliance in the monitoring system,.

U.S. EPA requirements for floodplain protection, as described in 40 CFR 6,

Appendix A, Statement of Procedures on Floodplain Management and Wetlands S’
Protection. This regulation requires that construction in floodplains be done in

such a manner as to minimize harm to the floodplain. Construction within the

Scioto River floodplain is unavoidable in implementing a remedial alternative for

Bowers Landfill,

RCRA requirements for construction, operation, and maintainance of hazardous
waste landfills in 100-year floodplains. The cover instalied during remedial action
will be designed and engineered to prevent washout of any hazardous wastes by a
100-year flood, as required by RCRA General Facility Standards in 40 CFR
264,18,

Maximum Contaminant Levels (MCL) promulgated under the Safe Drinking Water
Act. MCLs apply to public drinking water supplies serving 25 or more people.
While not applicable to ground water immediately downgradient of Bowers
Landfill, MCLs are relevant and appropriate for assessing ground-water
contamination levels. Current contaminant levels exceed MCLs in two monitoring
wells -- benzene in one well and barium in a second well. However, average
ground-water concentrations were well below MCLs. By reducing infiltration of
precipitation and flood waters through the landfill, Alternative 4 should eventually
reduce contaminant concentrations below the MCLs in all downgradient wells,

Ohio Water Quality Standards listed in OAC 3745-01. Discharges to the Scioto
River from the drainage ditch east of the landfill will be monitored to verify
compliance with these standards.

The Selected Remedy Is Cost-Effective

Alternative 4 represents a cost-effective remedial alternative for Bowers Landfill. This

alternative attains the same reductions in current risks from soil ingestion and ground-water
ingestion as Alternatives § through 8, which are considerably more expensive. Alternative 4 also
provides an adequate degree of long-term protection, compared to these more expensive
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alternatives. Although Alternatives 5 through 8 may offer slightly increased long-term
protection, the relative cost increases outweigh the expected benefits. Additional components of
these alternatives, such as a gas venting system, ieachate collection system, synthetic membrane
cap, or flood protection dike, do not increase the effectiveness of these alternatives in proportion
to the increased costs. These additional measures are not justified based on current site
conditions and contamination levels.

Alternative 4 has a higher cost than Alternatives 3 and 9. However, these alternatives do
not achieve either the short-term risk reductions or long-term protection offered by Alternative
4, By providing a degree of protection that cannot be achieved by less costly means, Alternative
4 is cost-effective,

11.4 The Selected Remedy Utilizes Permanent Solutions and Alternate Treatment
Technologies or Resource Recovery Techmologies to the Maximum Extent Practicable

Alternative 4 is not a permanent solution to the public health and environmental problems
identified for Bowers Landfill during the RI. It was not technically feasible to develop a
permanent remedy for this site for several reasons. First, most of the material in Bowers Landfill
consists of general refuse and municipal solid waste. Although the exact amount of hazardous
waste placed in the landfill is not known, it is probably a small percentage of the total waste
volume. Second, no operating records exist for the landfill. Thus, it is not feasible to identify
locations where hazardous wastes might have been placed. Third, the relatively low leveis of
contamination found during the RI would not be effectively reduced by treatment.

Because the selected alternative is not a permanent solution and will leave wastes in place
at the Bowers Landfill, the effectiveness of this remedial action must be reviewed at least once
every 5 years.

11.S The Selected Remedy Reduces Toxicity, Mobility, or Volume of Waste Materials as a
Principal Element

Alternative 4 will not reduce the toxicity or volume of contaminants within Bowers
Landfill. However, this alternative will reduce the mobility of waste materials within the
landfill, The FS report estimates that the iow-permeability clay cap included in this aiternative
will reduce direct infiltration into the landfill surface by over 90 percent. This is much more
effective than the current soil and vegetation cover. Reducing the amount of water that contacts
waste materials within the landfill should reduce the mobility of these materials and the
likelihood of future ground-water contamination,
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RESPONSIVENESS SUMMARY
BOWERS LANDFILL
CIRCLEVILLE, OHIO

1.0 INTRODUCTION

The U.S. Environmental Protection Agency held a public comment period from February
14 to March 16, 1989, to provide interested parties an opportunity to comment on the Agency’s
Proposed Plan for Bowers Landfill. The purpose of this Responsiveness Summary is to identify
major comments raised during the public comment period and to provide U.S. EPA’s responses to
these comments. U.S. EPA has considered all comments summarized in this document before
selecting a remedial alternative for Bowers Landfill,

The Responsiveness Summary includes five sections plus three appendices. Section 2.0
briefly states public reaction to U.S. EPA's Proposed Plan. Section 3.0 contains a brief history of
community interest and involvement with the Bowers Landfill site. Section 4.0 summarizes
written and oral comments received by U.S. EPA during the public comment period. Comments
were received from local citizens, environmental groups, local officials, state officials, and
potentially responsible parties. Section 4.0 also includes U.S. EPA’s responses to these comments.
Section 5.0 identifies and summarizes issues that may continue to be of concern to the community
during the design and implementation of U.S. EPA’s selected remedy for Bowers Landfill. 1.S.
EPA will address these concerns during the Remedial Design and Remedial Action (RD/RA)
phase of the cleanup process.

The first attachment to the Responsiveness Summary is a list of community relations
activities conducted by U.S. EPA at Bowers Landfill, both before and during the public comment
period. The second attachment includes copies of all written comments on the Proposed Plan
received during the public comment period. Oral comments, which were recorded at a public
meeting on February 28, 1989, are included within the transcript for that meeting, The transcript
is part of the Administrative Record for Bowers Landfill.

2.0 OVERVIEW

U.S. EPA’s preferred alternative for the Bowers Landfill site was presented at the start of
the public comment period through distribution of a fact sheet, publication of display
advertisement in the Circleville Herald, and placement of the formal Proposed Plan in the site

"
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information repositories. The Proposed Plan was also presented and discussed during a public

meeting in Circleville on February 28, 1989, The recommended alternative addressed potential
ground-water contamination problems near the site, the risk of ingesting contaminated on-site
soils, and long-term risks from future contaminant releases.

The preferred alternative specified in the Proposed Plan consists of monitoring ground
water at and near the site; restricting the use of the site so that drinking water welis cannot be
placed between the site and the Scioto River; placing a 6-foot-high fence around the site
perimeter to prevent potential trespassers from entering the site area; and installing a new clay
cap on the landfill to minimize the amount of contaminants that could potentially be carried into
the ground water beneath the site. Erosion control and drainage improvements would be made,
and riprap and sheet piling would be placed on the north and south ends of the landfill to
improve flood protection.

The comments received during the comment period indicated that residents have some
concerns about U.S. EPA's preferred remedial alternative. Some residents felt additional flood
protection measures were needed at the site. Concerns were also raised regarding the proposed
ground-water monitoring program and response contingencies. Specific details of such a program
are usually resolved in the remedial design phase. Several residents indicated concern that they
would have limited future opportunities for input into the cleanup process after the Record of
Decision (ROD) is signed. These residents strongly requestad the continuation of the Bowers
Landfill Information Committee (see Section 3.2).

All written comments received by U.S. EPA are included in Appendix A to this
Responsiveness Summary. Verbal comments recorded at the February 28, 1989, public meeting
are contained in the transcript of that meeting, which is part of the Administrative Record for
Bowers Landfill.

3.0 BACKGROUND ON COMMUNITY INVOLVEMENT
31 Early Isvolvement
Community interest in Bowers Landfill dates back to the early 1960s when residents

complained to the Pickaway County Health Department about odors and fires at the landfill.
Speradic complaints from residents continued throughout the 1960s and 1970s.



Local media covered the site during the early 1980s after Superfund was enacted and U.S.
EPA became invoived at the site, In April 1984, Columbus television station WMCH (Channel 4)
mistakenly reported that Bowers Landfill was possibiy contaminated with dioxin. The report
resulted in increased interest and concern about the site. Since that time, community interest and
involvement have been high, This level of interest was maintained during the remedial
investigation and feasibility study (RI/FS). Appendix B to this Responsiveness lists community
relations activities that U.S. EPA has conducted in response to this interest,

In early 1985, a consent order, allowing the potentially responsible parties to conduct the
RI/FS, was drafted. U.S. EPA held a public comment period on the draft consent order and
received written and verbal comments covering a wide range of environmental health and public
involvement issues. U.S. EPA responded to these comments in July 1985. The document
containing these responses (Response to Public Comments on Consent Order for the Bowers
Landfilt, Circlevilie, Ohio, July 1985) is included as Appendix C to this Responsiveness
Summary.

Many of the comments on the consent order indicated an interest in greater community
involvement during RI/FS process. Residents and officials wanted to be kept well informed.
Some wanted representation in the decision-making process. In response to these comments, U.S.
EPA established the Bowers Landfill Information Committee.

3.2 Bowers Landfill Information Committee

The Bowers Landfill Information Committee was established in November 1985, The
committee consisted of representatives from U.S, EPA, QEPA, the PRPs, local {city and county)
government, and citizens’ groups (ACTION and L-ECHQS). The committee met regularly to
discuss progress during the RI/FS and upcoming events. Draft reports were also provided to the
committee for review and discussion. Committee meetings were open to any interested observers,
Twelve meetings were held between November 1985 and November 1988. The committee had
several major functions:

. To disseminate reports, data, and other information related to the Bowers Landfill
RI/FS. During the meetings, U.S. EPA, OEPA, and the PRPs made formal
presentations to the committee on topics such as well installation and sampling
methods; sampling results for soil, ground water, surface water, and sediment;
endangerment assessment results; applicable or relevant and appropriate
requirements (ARARS); and remedial alternatives developed in the FS.

. To act as liaison between the agencies and the rest of the community.
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v To provide input to U.S. EPA and OEPA oa issues related to the site. However,
the committee was not a decision-making body and had no authority to override
agency decisions,

U.S. EPA and OEPA distributed draft versions of several documents to the committee for

review and discussion. These documents were generally distributed at least one week (and often
earlier) before the committee meeting at which the document was to be discussed. Site reports
reviewed and discussed by the committee included:

i3

. Work Plan ) QA/QC Plan

. Site Safety Plan . Geophysical Survey Report

. Biological Survey Report J Technical Memoranda for Sampling
. RI Report Results

. Endangerment Assessment Report . Alternatives Array Document

. FS Report

Concerns Raised During the RI/FS

The following community concerns were raised during the RI/FS, Many of these

concerns were expressed by the members of the Bowers Landfill Information Committee,

Concerns were raised by the information committee about the health and safety aspects of
the RI field work. The concerns regarded coordination between agencies, PRPs, and local
emergency officials should an emergency occur,

U.S. EPA Response: U.S. EPA and OEPA officials met with local fire, police, hospital,
and other officials to explain the roles of the RI participants and to better understand the
jurisdictions and response capabilities of the local agencies. Response plans were
developed for the unlikely event of an emergency.

Members of the information committee expressed a desire to physically observe on-site
field activities,

U.S. EPA Response: Due to liability concerns, this request was denied. However, slides
taken during RI field activities were shown at information committee meetings.

Residents expressed concern that the site should be fenced to restrict site access during RI
field activities,



U.S. EPA Response: The U.S. EPA Emergency Response Team evaluated Bowers
Landfill in May 1985 to determine whether site access posed an immediate health threat.
U.S. EPA determined that a fence was not necessary because the only unnatural materials
observed at the site were empty drums and plastic nonhazardous materials. The site was
almost completely covered by vegetation (grasses, shrubs, and trees). However, as a result
of this evaluation, U.S. EPA installed additional warning signs at the site, particularly
near the southernmost access point along Island Road.

Before the start of RI field work, a fenced area was constructed near the entrance
to the landfill. Equipment used during field activities was stored inside this fenced area
when not in use. The area also contained a support trailer for field activities.

Concerns were raised regarding the differences between the RI results and the resuits
obtained by Burgess and Niple in 1981,

U.S. EPA Response: UJ.S. EPA believes that the data obtained during the RI most
accurately represents current conditions at and near the landfill. The agency also feels
that the level of data quality assurance in 1981 was not as high as is present quality
assurance programs offer. Therefore, the 1981 results may be less reliable than the RI
results. The differences between current and 198! results may also be explained by
changes in contaminant levels due to flooding at the site or volatilization of the chemicals.
Chemicals that migrated to the Scioto River would have been diluted to much lower
concentrations. This issue is addressed in greater detail in Section 4.7 of this
Responsiveness Summary.

U.S. EPA was requested 1o provide the results of private well sampling to the appropriate
homeowners.

U.S. EPA Response: U.S. EPA provided the results of water testing to the appropriate
homeowners. The results were sent to the information repository and are also included in
the RI and EA reports,

Residents were concerned that the Circleville water supply might be contaminated.
U.S. EPA Response: OEPA, a party to the consent order, responded that the City of

Circleville must periodically test its water supply for the presence of hazardous chemicals.
OEPA placed copies of test results from 1980-1987 in the information repository.
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Summaries of these test results are also inciuded in the EA report. The results indicate
that the Circleviile water suppiy is of high quality and has not been adversely affected by
contamination from Bowers Landfill. This issue is discussed further in Sections 4.2, 4.6,
and 4.7 of this Responsiveness Summary.

1. Members of the group ACTION requested a formal 90-day public comment period on the
RI report.

U.S. EPA Response: While a formal comment period on the Bowers Landfill RI report
was not held, U.S. EPA pointed out that citizens may comment on technical activities at
any time during the RI/FS process. Any comments would be included in the Bowers
Landfill Administrative Record. In addition, comments on the RI submitted to U.S. EPA
by members of Bowers Land{ill Information Committee were included as an addendum to
the RI report. A major function of the information committee has been to provide
opportunities for citizen input during the technical activities at the site, particularly
during the development of the work plan, and during the review of the RI, EA, and FS
reports.

4.0 SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES

This section of the Responsiveness Summary summarizes comments received during the
public comment period for Bowers Landfill and provides U.S. EPA’s responses to these
comments. The Agency received comments from local citizens, environmental groups, local
officials, state officials, and potentially responsible parties. These comments concerned the
preferred remedial alternative (Alternative 4), as stated in the Proposed Plan, and other remedial
alternatives developed in the Feasibility Study (FS). U.S. EPA also received comments on work
conducted earlier in the RI/FS process, including the RI and endangerment assessment.

Attachment 2 to this Responsiveness Summary includes copies of all written comments
received during the public comment period. Oral comments, which were recorded at a public
meeting on February 28, 1989, are included within the transcript for that meeting. The transcript
is part of the Administrative Record for Bowers Landfill. Where several individuals or
organizations submitted similar comments, a single response is provided. U.S. EPA has grouped
the comments according to subject.



4.1

Remedial Alternative Preferences

Two residents asked why a flood protection dike was not included as part of the preferred
remedial alternative.

U.S. EPA Response: Based on discussions with the US. Army Corps of Engineers, U.S.
EPA believes that the landfill cap installed under Alternative 4 can be designed and
constructed to resist flood damage or washout of wastes by a 100-year flood. Alternative
4 would include flood protection, in the form of riprap, on the ends of the landfill most
prone to flood damage. Where necessary, sheet piling would be added to provide
additional stability. Landfill side slopes would be designed to prevent failure during
flood conditions. A safe horizoatal-to-vertical ratio for the side slopes would be
determined by geotechnical studies of the landfill surface and the soil and clay used for
the cover. Wastes would be covered by at least 4 feet of new cover material and would be
isolated from flood waters. Any minor damage to the cap caused by flooding would be
repaired promptiy as part of an ongoing operation and maintenance program.

The sdditional protection offered by the flood dike is not proportional to the cost
of the dike. Although the dike would provide additiona! long-term protection from
floods, it would provide no additional reduction in infiltration of precipitation through
the landfill, compared to the clay cap. The FS estimates the cost of the flood protection
dike as approximately $5.5 million. This additional component would more than double
the cost of Alternative 4 while providing only slightly increased long-term effectiveness,

Further, construction of the dike would remove approximately 80 acres of land
from the 100-year floodplain of the Scioto River, since the dike would prevent
floodwaters from covering this area. This would increase the height of floodwaters
upstream and downstream of the landfill and may cause additional areas to flood.

Several residents wanted to know why hazardous waste landfill closure requirements were
not applied to Bowers Landfill. A citizen representing ACTION, a local environmental
group, asked: “The feasibility study states that Alternative 4 would comply with current
State of Ohio closure standards for solid waste landfills. Since hazardous waste was
dumped at Bowers, [ would like to know if any of the alternatives comply with State of
Chio closure standards for hazardous waste facilities. If not, why not?*
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U.S. EPA Response: Ohio hazardous waste reguiations are modeled after U.S. EPA
hazardous waste regulations. The Resource Conservation Recovery Act (RCRA), as
amended by the 1986 Hazardous and Solid Waste Amendments, regulates active hazardous
waste facilities. Hazardous waste facilities that were not operating after November 19,
1980, are not required to comply with RCRA. Because of this, RCRA is not applicable to
remedial actions at Bowers Landfill.

U.S. EPA believes that site conditions, as currently defined by the RI, do not
justify closure of Bowers Landfill in compliance with state or federal regulations for
active hazardous waste landfills. The landfill was used primarily for domestic waste,
nonhazardous industrial waste, and construction debris. Based oa site conditions and the
relatively low levels of contaminants in ground water, closure as a hazardous waste
landfill is not justified.

Nevertheless, the remedial alternative chosen for Bowers Landfill takes into
account several RCRA requirements for hazardous waste landfills. The low-permeability
clay layer installed over the landfill will have & maximum permeability of 10°7 cm/sec.
This cover would meet RCRA requirements for the clay liner at the bottom of a
hazardous waste landfill, as described in 40 CFR 264.301. In addition, the cover will
meet RCRA General Facility Standards in 40 CFR 264.18. The cover will be constructed,
operated, and maintained to prevent washout of hazardous wastes by a 100-year flood.
Finally, the long-term monitoring program for Bowers Landfill will comply with the
substantive requirements for ground-water monitoring under RCRA in 40 CFR Subpart
F.

Members of ACTION expressed concern that “containment techniques are unproven and
unreliable technologies with specific implementation problems." Concerns were raised
that containment remedies depend on expert installation, and even if properly installed,
clay or synthetic membrane caps will eventually leak.

U.S. EPA Response: Capping, with either clay or synthetic membrane layers, is a
standard procedure for closing land disposal units that have reached capacity. The cap
serves two main purposes -- preventing direct contact and exposure to waste materials
and preventing ground-water contamination by reducing infiltration of water through the
wastes. The low-permeability clay cap proposed for Bowers Landfill will serve both
purposes. The cap will prevent direct contact with and ingestion of contaminated soils.



The clay layer of the cap will have a permeability of 10°7 cm/sec or less and should
reduce infiltration of precipitation and floodwaters to less than 10 percent.

U.S. EPA will take several measures to increase the effectiveness of the cap and
reduce the likelihood of cap failure. First, the clay layer will be designed and instailed
under a strict quality assurance program. The clay will be installed in 6-inch increments
(or lifts). Each lift will be compacted and tested for permeability before the next lift is
added. Second, the horizontal-to-vertical ratio of the side slopes will be designed to
prevent failure during worst case flooding conditions. Third, the cap will be inspected
and maintained according to a regular schedule, with additional inspections scheduled
after floods. If the cap leaks even after these precautionary measures are taken, the long-
term ground-water monitoring program, included as part of remedial action, will detect
increases in ground-water contamination before the contamination moves of f-site,

Several residents were concerned that treatment technologies were not considered for
Bowers Landfill.

U.S. EPA Response: Treatment technologies were considered in the FS, but were
screened out due to effectiveness, implementability, and cost considerations. Thus,
treatment technologies were not included in any of the remedial alternatives evaluated in
detail. The Superfund Amendments and Reauthorization Act (SARA) of 1986 expresses a
preference for remedial alternatives that include treatment as & principle element,
However, treatment is not always practical, especially at sites that have large volumes of
low-concentration waste materials.

Three specific factors make treatment impractical at Bowers Landfill. First, much
of the estimated 130,000 cubic yards of waste material in the landfili consists of general
refuse and municipal solid waste, rather than hazardous waste. Second, no operating
records exist, 30 it is not possible to identify specific locations along the 4000-foot length
where hazardous wastes may have been deposited. Third, the relatively low levels of
contamination found during the RI would not be effectively reduced by treatment.

The potentially responsible parties commented that Alternative 3 (limited repairs to
landfill cover) was adequately protective of public health and the environment, and that
the selection of Alternative 4 (clay cover over the landfill) was not warranted.
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U.S. EPA Response: U.S. EPA’s rationale for selecting Alternative 4 over Alternative 3 is
clearly stated in the ROD Decision Summary. Briefly, Alternative 3 does not meet the
two threshold criteria for selection as a remedial alternative. Alternative 3 does not
provide adequate protection of human health and the eavironment and does not comply
with ARARs.

One resident stated that cost should not be a factor in choosing a remedial alternative for
Bowers Landfill. He felt that the most expensive technologies should be chosen because
they are the most protective, He stated that "EPA’'s rightful job at this point is to cleanup
the Bowers site to the best of its ability, notwithstanding cost." This resident believed
that the remedial alternative should include a synthetic membrane cover for the landfill,
construction of the most sophisticated drainage system possible, and construction of a
flood control dike.

U.S. EPA Response: SARA specifically requires U.S. EPA to select remedial actions that
are cost-effective. Cost-effectiveness cannot be used to justify the selection of a
nonprotective remedy. However, U.S. EPA is required by law to closely evaluate the
costs required to implement and maintain a remedy and to select a protective remedy
whose costs are proportionate to its overall effectiveness.

The National Qil and Hazardous Substances Pollution Contingency Plan (NCP)
provides the regulatory framework for Superfund. Under the currently proposed
revisions to the NCP, cost is one of five primary balancing criteria for evaluating
remedial alternatives. Other balancing criteria include long-term effectiveness; reduction
of toxicity, mobility, or volume; short-term effectiveness; and implementability. To
select a remedial alternative, US. EPA must first determine that the alternative meets the
two threshold criteria -~ the alternative must adequately protect human health and the
environment and the alternative must comply with applicable or relevant and appropriate
requirements (ARARs). U.S, EPA must then consider the balancing criteria and choose
the remedial alternative that represents the best combination of these criteria. Thus, U.S.
EPA must consider cost in this analysis.

One member of ACTION stated that a fence around Bowers Landfill, a component of

U.S. EPA’s preferred alternative, should be erected as soon as possible. This measure
wouid limit exposure primarily to those who choose to become exposed.
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U.S. EPA Response: U.S. EPA agrees that installing a fence around Bowers Landfili will
limit exposure to those who choose to become exposed. Fencing was included in all
remedial alternatives (except No Action) evaluated during the FS. Fencing will be
implemented on a priority basis once remedial action begins.

4.2 Technical Concerns Regarding Remedial Alternatives

1. One member of ACTION, a local environmental group, asked about maintenance
procedures for the preferred alternative. He stated that the feasibility study report did
not adequately describe maintenance procedures.

U.S. EPA Response: The February 3, 1989, draft of the Feasibility Study Report, page 4-
25, states:

Maintenance of the cover would involve mowing the vegetation,
inspecting the surface for cracks, sertlement, and ponding of water,
and making appropriate repairs. Maintenance requirements for the
cover can be expected to be greater than the present cover after
flood events due to the limited subsurface stabilizing capability of
the grass. Damage to the cap could occur from erosion, from plant
roots breaking through the surface, from subsidence due to
decaying roots, from penetration by burrowing animals, or from
vandalism. Direct exposure to wastes as a result of damage is
unlikely because waste materials would be isolated at least 4 feet
below the surface. If repairs to the clay or reseeding were
required, this would be carried out immediately. Repairs to the
clay would consist of patching with fresh clay.

The minimum effective design life of caps is generally 20 years (K.
Wagner et al, Remedial Action Technology for Waste Disposal
Sites, Noyes Data Corporation, Park Ridge, N.J, 1986, pp. 19 et
seq.). Proper maintenance can maintain the former effectiveness.
If well maintained, there would be virtually no long-term threat to
public health or the eavironment,

The maintenance program would also include inspection of the
cover for structural integrity on s regularly scheduled basis.
Following periods of flooding, the landfiil cover would be
inspected for signs of erosion and repaired as necessary. This
program would include repair of riprap protection, as necessary,
and inspection for damage from scouring, wave action, and debris,
together with repair as necessary.

U.S. EPA believes that the intent of the maintenance program is clearly stated in

the above text. The purpose of a feasibility study (FS) is to provide a general description
of remedial action technologies and to summarize the implementation methods. Specific

1

A



operationai guidelines that would include inspection logs, inspection schedules, inspection
methods, and descriptions of corrective actions will be detailed in the remedial design
(RD). The RD is intended to be a blueprint for impiementation while the FS is a broader
conceptual study of remedial options for the site.

Several residents, ACTION, the Circleville City Council, and the City of Circleville Water
Department expressed concerns about long-term ground-water monitoring at the site,
These concerns are related to protection of the city’s water supply, which is obtained
from a wellfield approximately 11 miles south of the landfill. Specifically, commenters
requested that new monitoring wells be installed between the landfill and the city's wells,
Commenters also wanted to know how the proposed monitoring program would detect and
prevent of f-site migration of ground-water contamination. Finally, some commenters felt
that testing of private wells south of the landfill and testing of the city's wells should also
be included in the monitoring program.

UU.S. EPA Response: Long-term ground-water monitoring will be conducted at Bowers
Landfill as part of the remedial alternative. As noted above, the monitoring program will
be based on RCRA ground-water monitoring requirements for active hazardous waste
facilities. The monitoring program will include installing additional monitoring wells
south of Bowers Landfill (between the landfill and the Circleville municipal wellfield) and
west of the landfill (between the landfill and the Scioto River), The program may also
include sampling of private residential wells south of the site.

Testing of the city’s wells is required by federal law. Testing was conducted
quarterly during 1988 for a large list of volatile organic compounds (VOCs), including
eight YOCs for which there are federal drinking water standards. None of these VOCs
were detected in samples from the Circleville wells. In addition, none of the YOCs found
in ground-water samples from Bowers Landfill were found in the Circleville water
supply. After reviewing the quarterly sampling resuits for 1988, OEPA informed the City
that "no repeat monitoring schedule has been established by the Ohio Environmental
Protection Agency (Ohio EPA) but, it is anticipated that the submittal of quarterly VOC
samples will be required again in 1991.°

U.S. EPA believes that the combination of these two programs (long-term ground-

water monitoring at Bowers Landfill plus testing of the Circleville water supply by the
City of Circleville) will result in monitoring that is protective of human health and the
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environment and sufficient to identify any future releases to ground water from the
landfill.

Several residents requested that U.S. EPA provide additional details about the proposed
ground-water monitoring program {for example, number and locations of wells sampied,
frequency of sampling, and chemicais measured).

U.S. EPA Response: As noted above, ground-water monitoring will require regular and
systematic sampling. The monitoring program will meet the substantive requirements for
ground-water monitoring under the Resource Conservation and Recovery Act (RCRA) as
described in 40 CFR Subpart F.

The instailation of three additional ground-water monitoring well clusters is
necessary to develop a ground-water monitoring program that will adequately detect
potential future releases of contaminants. These clusters will consist of three wells -- a e
shailow well located in the upper portion of the upper aquifer, an intermediate well
located between the water table and the bedrock, and a deep well located just above the
bedrock. Two well clusters will be installed west of the landfill, one cluster between well
location 5 and well location 6 and the other between well W-10 and the bend of the
landfill. The third well cluster will be installed off-site between the Jandfill and the
Circleville municipal wellfield. The installation of additional well clusters may also be
considered.

The monitoring wells will be sampled bimonthly for the first year and quarterly
for years 2 through 4. During the first year, samples will be analyzed for the full Target
Compound List (TCL). A reduced TCL may be considered after the first year. If
ground-water contaminant levels do not increase over this 4-year period, the sampling ——
schedule will be resvaluated and the frequency of sampling may be reduced.

Several residents requested additional information on the steps U.S. EPA would take if
long-term monitoring results showed increases in ground-water contaminant levels.

U.S. EPA Response: The monitoring proposed as part of the remedial alternative for
Bowers Landfill will be designed to detect increases in ground-water contaminant
concentrations due to the landfill. A statistical test will be developed to determine when a
significant increase in ground-water contamination has occurred.
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Should a significant increase in the levels of contaminants occur, the increase will
automatically trigger a RCRA corrective action. If the levels of contaminants in ground
water exceed MCLs, where available, or health-based levels, where MCLs are not
available, resampling will occur within 14 days. (Health-based levels are concentrations
corresponding to a cancer risk of 10°° for carcinogenic contaminants and a hazard index
(HI) greater than | for noncarcinogenic contaminants.) If the resampling verifies that
there has been a significant increase in contaminant leveis, a corrective action program
will be implemented. Corrective action may include such measures as establishing
alternate concentration limits (ACLs), collecting and treating ground water, or removing
the source of contamination.

U.S. EPA will make every effort to minimize delays, should corrective action be
needed in the future at Bowers Landfill. Details on the scheduling, timing, and nature of
possible corrective actions will be addressed during remedial design.

One resident wanted to know the estimated costs for excavating the landfill.

U.S. EPA Respouse: Excavation costs at hazardous waste sites vary according to the type
of excavation equipment used, levels of worker protection required, and other site-
specific factors. However, a typical cost estimate for excavation in Level B protection is
approximately $60 per cubic yard. Using this figure, the total cost to excavate all of the
estimated 130,000 cubic yards of waste in Bowers Landfill would be approximately $8
million. This estimate does not include additional costs for removing excavated wastes
from the site, packing the wastes for removal, or treating the wastes.

Several residents expressed concerns that while a ¢clay cap would reduce infiltration
through the top of the landfill, leakage was more likely to occur through the bottom.
Because no borings were drilled through the landfifl, U.S. EPA cannot be sure that there
is an adequate confining layer below the wastes,

U.S. EPA Response: An 8- 10 15-foot-thick layer of silt or clay was observed at ail
borings completed adjacent to the landfill. These borings indicated that a natural layer of
low-permeability material was present at the time of landfill construction. Information
available to U.S. EPA indicates that most waste materials were deposited directly on this
layer, aithough some portions of this layer may have been excavated during landfilling
activities.
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Because Bowers Landfill does not have an engineered liner below the wastes, there
is a potential for leaching from the bottom of the landfill, However, the major driving
force in producing leachate is infiltration of water. The low-permeability clay cap (1077
cm/sec or less) will greatly reduce the infiltration of both precipitation and floodwaters
that might create leachate. Another factor that U.S. EPA considered was that leachate,
when generated, would first enter the upper portion of the aguifer downgradient of the
landfill. Ground-water testing during the Rl showed that contaminant levels in this
aquifer were very low and did not identify a leachate plume.

For these reasons, U.S. EPA believes that capping should be the {irst step in
lessening the potential for leachate production. Capping will be coupled with frequent
monitoring for hazardous constituents in site ground water. Should further ground-water
testing identify leachate as a problem, then source reduction techniques, such as leachate
collection and treatment, will be implemented as part of a corrective action program.

One member of ACTION felt that U.S. EPA’'s preferred remedial alternative was "the
equivalent of doing nothing while waiting for rainfall and floods to flush the
contaminants into the surface and groundwater.”

U.S. EPA Response: As discussed in the previous response, U.S. EPA believes that the
remedial alternative selected for Bowers Landfill represents an active measure to contain
contaminants within the landfill, rather than allowing these contaminants to be flushed
out by rainfall and floods.

One resident asked under "what circumstances have gas venting and leachate collection
systems been recommended and how do these circumstances differ from the Bowers Site?"

U.S. EPA Response: Gas can be generated within a landfill by microbial degradation of
organic materials or by volatilization of organic liquids. The period of active gas
generation within a landfill can vary widely depending on site-specific conditions such as
temperature, pH, moisture content of the refuse, oxygen content, and refuse composition.

In the absence of a low-permeability layer above the waste materials, most landfill
gases will escape through the top of the landfill. This is most likely the case with Bowers
Landfill. Wastes have been in place from 20 to 30 years and are covered with a thin layer
of highly permeable soil. Further, because wastes were piled on the ground, rather than
placed in the ground, the landfill kas a large surface area (relative to the waste volume)
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for gases to escape. These observations, plus the low organic vapor concentrations
measured during the RI, suggest that Bowers Landfill is not actively generating significant
quantities of gas.

Gas collection and venting systems are normally installed when landfills actively
generating gas are capped with low-permeability materials. Capping prevents gases from
escaping through the top of the landfill and forces the gases to move more slowly in a
lateral direction. Typically, collection systems are installed at the perimeter of the landfill
to prevent gases from migrating off-site. However, collection systems can also be
installed in the interior of the landfill. Because Bowers Landfill does not appear to be
actively generating gas, a gas collection system was not included as part of the selected
remedial alternative.

Leachate collection systems are required for new hazardous waste landfills as part
of the bottom finer. These systems collect and drain leachate, preventing the leachate
from reaching the bottom liner, penetrating the liner, and contaminating ground water
below the landfill. Such a system cannot be constructed under the wastes already in
Bowers Landfill.

The leachate collection system proposed for Bowers Landfill in the FS report
differs from this design and would be much less effective. The leachate collection system
would consist of a 1-foot-thick drainage layer of high-permeability sand and gravel.

This layer would be placed on the landfill surface, before the clay cap is applied. At the
edges of the landfill, where this drainage layer meets the existing land surface, a 2-foot
deep trench would be dug. The drainage layer would extend into this trench.

This type of a leachate collection system would collect most of the precipitation
and floodwater that passed through the landfill cap. However, only a small fraction of
this water would infiltrate the low-permeability cap. The collection system would not
extend down to the water table and would not collect ground water moving away from the
landfill, Thus, U.S. EPA has determined that the addition of a leachate collection system
would only marginally increase the effectiveness of the landfill cap.

One resident commented that U.S. EPA's proposed plan "fails to address the fact that a
large diameter natural gas transmission line crosses the northeast corner of the site."
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U.S. EPA Response: U.S. EPA is aware of this gas transmission line. However, the
Agency does not believe that the presence of this line will interfere with remedial
construction activities. U.S. EPA will review this issue further during remedial design.
Prior to construction, U.S. EPA will conduct a field survey to confirm the actual location
of the gas transmission line, as well as other underground utilities that might be present.

The City of Circleville commented that *both the sheetpiling protection and the amount of
riprap to be installed is not sufficient given the fact that during severe floods the entire
north leg of the landfill is at risk." The City also commented that "sheetpiling needs to be
installed” at the south end of the landfiil "to prevent undermining of the riprap in this
area and the riprap itself needs to be extended considerably.”

U.S. EPA Respouse: U.S. EPA will consider the need to extend erosion protection in
greater detail during remedial design. Appendix D of the FS report contains a
preliminary erosion protection analysis. This analysis identifies several areas (including
those identified by the City of Circleville) that may require erosion protection beyond
that included in the conceptual design of the remedial alternative. A more detailed
erosion protection analysis will be conducted prior to designing and constructing the
erosions protection system for the landfill cap.

-

Public Participation Process

Several residents requested that the Bowers Landfill Information Committee, which met
regularly during the RI/FS process, be continued during design and implementation of the
remedial alternative selected for Bowers Landfill.

U.S. EPA Response: U.S. EPA plans to continue the Bowers Landfill Information =
Committee during remedial design and remedial action (RD/RA). However, the makeup

of the committee will vary depending on how design and construction is conducted.

Three possible options are:

. Federal-lead, with the RD/RA conducted by the U.S. Army Corps of
Engineers or by a U.S. EPA contractor

. PRP-lead, with the RD/RA conducted by the potentially responsible
parties (PRPs) under a Consent Decree

» PRP-lead, with the RD/RA conducted by the PRPs under a Unilateral
Order
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Under the second and third options, U.S. EPA would oversee the RD/RA. The format of
the Information Committee will be determined by the option that is chosen. U.S. EPA
expects this to occur during the summer or fall of 1989.

One resident expressed concern that the public comment period of 30 days was not
adequate and that additional time was needed for the public to review and comment on
U.S. EPA's proposed plan.

U.S. EPA Respounse: U.S. EPA believes that a 30-day public comment period on the
proposed plan is sufficient for Bowers Landfill due to the long-term involvement of
citizens and citizens’ groups in the RI/FS process. The public comment period began on
February 14, 1989, shortly after the release of the Proposed Plan, and extended to March
16, 1989. Most of the comments received by U.S. EPA have come from individuals and
organizations that have attended the Information Committee meetings, commented
throughout the RI/FS, and been kept abreast of technical issues concerning Bowers
Landfill.

tJ.S. EPA offers the following information to support the adequacy of a 30-day
comment period. The Agency conducted an extensive community relations program in
conjunction with the RI/FS. This program included 12 meetings of the Bowers Landfill
Information Committee, where U.S. EPA, OEPA, technical representatives of the PRPs,
local government officials, and citizens’ groups met to keep the public informed of
progress during the RI/FS. During all of these meetings, individuals from the community
were allowed to ask questions through representatives on the Bowers Landfill Information
Committee. U.S. EPA has responded to these questions and concerns on an ongoing basis.
A draft of the FS, on which U.S. EPA based its selection of a remedial aiternative, was
released to the Information Committee in September 1988. Results of the FS were
discussed at a committee meeting in November 1988, several months before the Proposed
Plan was released.

One resident expressed concern that the public comment period did not of fer the
Circleville community "3 genuine opportunity to change the EPA’s position.”

U.S. EPA Response: As noted above, the public has been actively involved in all aspects
of the RI/FS process, U.S. EPA has received a number of comments and has seriously
considered these comments. Several comments have resulted in minor changes to the
preferred remedial alternative. These changes include:



4.4

. Expanding proposed ground-water monitoring at Bowers Landfill to meet
the substantive requirements of RCRA.

. Installing additional monitoring wells south and west of Bowers Landfill
and possible inclusion of residential wells as part of the long-term
monitoring program.

. Including surface water monitoring as part of the long-term monitoring
program to verify that the landfill is not affecting the Scioto River via
surface water discharges.

. Lowering the permeability of the clay layer of the landfill cover to 10”7
cm/sec. This revised permeability is based on requirements for clay layers
installed as components of RCRA landfill liners.

Costs And Funding Issues

Local residents expressed concern about the liability of potentially responsible parties o
(PRPs) for implementation, monitoring, and maintenance of remedial actions at Bowers

Landfill. Specifically, residents wanted to know how this liability would be transferred if

PRPs were acquired by other companies or filed for bankruptcy,

U.S. EPA Response: Superfund liabilities are treated in much the same way as any other
corporate liability. If a company with liability for a hazardous waste cleanup is soid, the
buyer may or may not agree to take on the seller’s liability. The debt, however, is not
extinguished by the transfer of other assets. Similarly, a restructuring does not release a
company from liability.

Bankruptcy may relieve a company or individual of certain debts. Debts owed to
the federal government for costs incurred during the cleanup of hazardous waste sites, —
however, are given a high priority among bankruptcy claims. Any funds not recoverable
from the PRPs, for cleanup or operation and maintenance, would be provided from
Superfund monies or by the State of Ohio.

A Pickaway County Commissioner expressed concern that the county did not have the
funding to pay for remedial action at Bowers Landfill,

U.S. EPA Response: U.S. EPA does not consider Pickaway County to be a PRP for

Bowers Landfill at this time. If the county is not a PRP, it will not be required to fund
any portion of remedial action costs.

19



4.5

One member of ACTION wanted to know who would be financially responsible should
the chosen remedial alternative eventually fail.

U.S. EPA Response: The potentiatly responsible parties (PRPs) for Bowers Landfill
would most likely be financially responsible should the chosen remedial alternative
eventually fail. Section 122(f) of the Superfund Amendments and Reauthorization Act
(SARA) allows U.S. EPA to grant PRPs a release from future liability at the completion
of remedial action. In granting such a release, U.S. EPA would consider such factors as
the effectiveness and reliability of the remedial action, the nature of remaining risks, and
the extent to which the remedial action represents a permanent remedy for the site.
Because the remedial action for Bowers Landfill is not a permanent remedy and leaves
wastes in place, U.S. EPA would not likely grant a release from liability.

One member of ACTION stated that cost estimates in the FS "do not take into account the
potential for astronomical increases when these impermanent remedies eventually fail."

U.S. EPA Respoase: The purpose of the RI/FS is to study current conditions of a
hazardous waste site, to evaluate the potential effects of contaminant releases from the
site, and then to propose remedial alternatives for the site that protect human health and
environment. While conditions may change in the future, the purpose of the RI/FS
process is to select a remedial alternative that will succeed in providing long-term
protection, rather than a remedy designed to fail. Thus, the use of theoretical future
conditions as a basis for estimating costs of remedial alternatives is not the intent of
Superfund.

Eaforcement Issues

One member of ACTION expressed concern that the potentially responsible parties were
allowed to write the feasibility study for Bowers Landfill.

U.S. EPA Response: Section 104(a) of SARA gives U.S. EPA the authority to allow PRPs
to conduct & remedial investigation and feasibility study (1) if the PRPs demonstrate their
qualifications to do the work and (2) if U.S. EPA oversees and reviews the work. By
allowing the PRPs to conduct the RI/FS at their own expense, U.S. EPA is able to save

~ Superfund monies for sites where no PRPs can be identified.

The Bowers Landfill RI/FS was conducted under such an arrangement. In 1985,
U.S. EPA and OEPA signed a Consent Order with E.I. DuPont deNemours & Company
(DuPont) and PPG Industries, Inc. (PPG), two of the PRPs. While Dupont and PPG
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4.6

conducted the RI/FS, all phases of the work were reviewed and overseen by US. EPA
and QEPA.

Remedial Investigation Issues

Several residents expressed concern about the adequacy of the source investigation.
Specifically, they wanted to know why the amounts and locations of hazardous wastes in
Bowers Landfill remain unknown. Without this information, U.S. EPA does not have the
technical data to support its choice of a remedial alternative.

U.S. EPA Response: U.S. EPA believes that data in the RI and EA reports adequately
support the choice of a remedial alternative for Bowers Landfill. During the R, a large
number of samples were collected from soil, sediment, surface water, and ground water
directly adjacent to the landfill. The results of all sampies indicated reiatively low levels _
of contamination, and no clearly identifiable "hot spots." Sampling results from this first -
phase of the Rl indicated minimal migration of contaminants from the landfill. Thus,
U.S. EPA determined that a second phase of the RI, which would involve collecting
samples of landfilled material, was not warranted.

U.S. EPA used a variety of sources, other than sampling, to obtain information
about wastes disposed of in Bowers Landfill. These sources included historical aerial
photographs, information from OEPA files, information provided by PRPs, and
interviews with former owners, operators, and users of the landfill. A complete inventory -
of materials deposited in the landfill cannot be prepared because accurate, documented
records of landfilling activities do not exist. Additionally, interviews with former owners,
operators, and users were conducted [5 to 20 years after landfilling ended. Thus, the
information obtained from these interviews may not be completely accurate. bl

Persons interviewed stated that Bowers Landfill accepted industrial wastes,
including barrels containing liquids and liquids from tank trucks. Some of these liquids
may have been hazardous substances. Nevertheless, much of the industrial waste accepted
by Bowers Landfill consisted of general trash and other nonhazardous wastes.

Information from QOEPA files (formerly the Ohio Department of Health) states that the
majority of materials placed in the landfill consist of residential wastes collected by
private haulers in the Circleville area.
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In response to a 1978 investigation by the U.S. House of Representatives
Subcommittee on Oversight and Investigation, DuPont and PPG reported disposal of 6,000
and 1,700 tons of waste, respectively, in Bowers Landfiil between 1965 and 1968. U.S.
EPA requested additional information from DuPont and PPG in 1988 under Section 104(e)
of CERCLA. Both companies stated that they did not retain waste shipment records from
the 1960s and that previous estimates of waste volumes represented the best information
available. Each company interviewed employees who worked at the Circleviile piants
during the 1960s to obtain additional information on waste disposal from that period.
DuPont stated that most of the 6,000 tons of wastes sent t0 Bowers Landfill consisted of
Mylar polyester film. PPG responded that wastes sent to Bowers Landfill may have
included defective resin products, used filter materials, resin-saturated phosphate salts,
spent cleaning materials, and caustic solutions.

U.S. EPA received several questions and comments related to the potential migration of
ground-water contamination south of Bowers Landfill. These comments inciuded
statements by several members of ACTION that one reason for the difference between
RI/FS results and the 1981 findings of Bnrgess and Niple may, in part, be the off-site
migration of a contaminant plume to the south. Since the City of Circleville's water
supply wells are located 14 miles south of the landfill, residents were concerned about this
possibility. Residents were particularly concerned with movement of water in the lower
aquifer at the site, and suggested that it is unlikely that water from this aquifer discharges
upward into the Scioto River,

U.S. EPA Respoase: The RI investigated two water bearing aquifers below the site,
These two units are separated west of the landfill by a low-permeability layer. Ground
water in the upper aquifer flows west toward the Scioto River and probably discharges
into the river. Ground water in the lower aquifer flows southwest toward the river, The
potentiometric surface (the level to which the water will rise) of the lower aquifer is
higher than that of the upper aquifer and about the same as the water level in the Scioto
River. Thus, ground water in the lower aquifer may move upward toward the river,
However, the low-permeability layer that separates the two aquifers may underlie the
river and restrict ypward movement of ground water into the river. In this case, ground
water from the lower aquifer will continue to move southwest. This ground water may
eveatually flow southward along the Scioto River, which is likely a ground-water divide.
~ If the low-permeability layer is not continuous, ground water in the lower aquifer would
likely discharge upward into the Scioto River,
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Circleville's water suppiy comes from a wellfield, located i+ milies south of Bowers
Landfifl. A number of private wells and the Sturm and Dillard quarry are iocated
between the site and the city’s water supply. Two private wells, located between the site
and the quarry, were sampled during the RI. No contamination was detected in these
wells. These wells and four additional wells, including three wells at the Sturm and
Dillard quarry, were sampled during the 1981 Burgess and Nipie study. Although the
validity of the Burgess and Niple data is not completely known, no organic contaminants
were detected in samples from these wells. In addition, the City of Circleville has
analyzed samples from its drinking water supply wells from 1980 to the present. These
results were reviewed as part of the EA. None of the results indicate that Bowers
Landfill has impacted the city's water supply.

One member of ACTION stated that the remedial investigation was conducted "in the
middle of the worst drought to affect this area in the past 60 years." He felt that these
conditions could have affected the results and conclusions of the RI.

U.S. EPA Response: Climatological data from the Circleville area does not support this
statement. Data from the National Weather Service in Columbus, Ohio, approximately 25
miles north of Bowers Landfill, indicate an average annual precipitation of approximately
36.97 inches. For the years 1985 through 1988, annual precipitation at Columbus was
38.67, 35.04, 26.70, and 36.57 inches, respectively. These data do not suggest extreme
drought conditions, and, with the exception of 1987, precipitation in the area near Bowers
Landfill was near average values,

The first round of ground-water, surface water, and sediment sampling was
conducted in February 1987; the second round was conducted in April and May 1987; and
the supplemental round was conducted in March 1988. None of these events occurred
following periods of abnormally low precipitation. The first round of sampling actually
followed a period of relatively high precipitation, as the landfill was flooded in December
1986. Additional information on precipitation and river stage data during sampling events
is presented in Drawings 3-15 and 3-16 of the RI report.

One resident asked why the ground-water study during remedial investigation was
confined to the site vicinity and did not study regional ground-water flow. Residents also
asked why the remedial investigation did not include (1) testing of wells south of Bowers
Landfill and (2) installation and testing of wells on the west side of the Scioto River.
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U.S. EPA Response: The RI was not strictly limited to studying the site. Off-site
residential weils, including two wells south of Bowers Landfill (between the landfill and
the City of Circleville water supply), were sampled. Samples from these wells, as well as
samples from ground-water monitoring wells, showed very little contamination. Asa
result, the monitoring well network was not extended south or west during the RI.

U.S. EPA will extend the monitoring well network as part of the remedial action
for Bowers Landfill. The extended network will include additional monitoring wells
south of the landfill, additional wells between the Jandfill and the Scioto River, and, if
necessary, additional wells west of the river.

One member of ACTION questioned a statement in the RI report about potential sources
of tetrachloroethene in an upgradient monitoring weil.

U.S. EPA Response: Tetrachloroethene was found in two ground-water samples collected
from upgradient well W-12. Contaminants found in this well are not likely to have been
caused by the landfill. The RI report {page 5-8) speculated that the tetrachloroethene
found in these samples may have originated from equipment maintenance activities
associated with the nearby sand and gravel quarrying operations. Tetrachloroethene is a
common solvent and is widely used as a degreaser for metal machine parts.

One member of ACTION asked why the RI report did "not speculate what will happen to
groundwater flow and the contaminants the water contains should adjacent quarrying
operations reach below the water table as they have south of the site.”

U.S. EPA Response: U.S. EPA does not believe that quarrying activities near Bowers
Landfill are likely to affect regional ground-water flow. Quarrying activities are
continuing east and northeast of the site. At the time of the RI, these quarrying activities
had reached the water table northeast of the landfill. Potentiometric surface maps of the
upper aquifer indicate that {low is west toward the Scioto River, in spite of the quarrying
activities to the northeast.

Monitoring wells east and north of the landfill will be included in the long-term
ground-water monitoring program for Bowers Landfiil. Water level measurements from
these and other weils in the monitoring network will detect any potential changes in
ground-water flow direction caused by future quarrying activities.
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One member of ACTION asked why ground-water samples were not collected from
monitoring wells that exhibited elevated organic vapor readings in the well casings.

U.S. EPA Response: During the RI, a flame ionization detector (FID) was used to
measure Organic vapor concentrations at the top of each well casing, prior to purging or
sampling the well. This procedure was used primarily to protect the health and safety of
workers sampling the wells.

Only one well, P-6B, showed elevated organic vapor readings. This well was
sampled in February 1987, April 1987, and March 1988. Only three organic compounds
were found during these sampling rounds: benzene (2 sampling rounds, maximum
concentration of 6 ug/L); acetone (2 sampling rounds, maximum concentration of 64
pg/L), and 2-methylnaphthalene (1 sampling round, maximum concentration of 2.8
ug/L).

A" 4

One member of ACTION suggested that "background® samples for surface water and
sediment were collected from locations that could have been affected by runoff from the
landfill during heavy rains or flooding.

U.S. EPA Response: Background samples for surface water and sediment were collected

from the east side of the Scioto River, upstream of Bowers Landfill. Sample results from

these locations are not likely to have been influenced by the landfill. Surface water

samples were not collected during flooding, but at a time when water was flowing from

the background sampling location toward the landfill. Past floods could possibly have

carried contaminated soil from the landfill, contaminating sediments away from the

landfill. However, the background location would have been affected by this process only

if substantial back-mixing of flood waters (fiow in the upstream direction) occurred. ~—
U.S. EPA considers this unlikely.

During the remedial investigation, the Bowers Landfill Information Committee requested
that additional deep monitoring wells be installed to clarify ground-water flow direction
in the lower aquifer at the site.

U.S. EPA Response: U.S. EPA responded to the information committee's request and

required the installation and sampling of two additional deep welis (P-12B and P-13B).
These wells were installed in February 1988 and sampled in March 1988. Information
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from these two wells and other previously installed deep wells indicated that ground water
in the lower aquifer flows southwest from the landfill.

Endangerment Assessment Issues

Two members of ACTION asked why the endangerment assessment (EA) did not consider
previous sampling results from 1981, These comments focused on a 1981 study of Bowers
Landfil! conducted by Burgess and Niple. Ground-water samples collected during this
study showed high levels of toluene, xylene, and ethylbenzene immediately downgradient
of the landfill. Commenters were concerned that inclusion of these results would greatly
affect the conclusions of the EA report.

U.S. EPA Response: As discussed on page 1-14 of the EA report, U.S. EPA did not
evaluate the Burgess and Niple data for two reasons. First, the data were collected 6 years
prior to the remedial investigation. While these data may represent past site conditions,
the RI data more accurately assess current site conditions. Second, U.S. EPA could not
assure the quality of the Burgess and Niple data.

Superfund endangerment assessments should be based only on validated sample
results,. The Burgess and Niple results were not validated and were, in some cases,
contradictory. For example, samples collected from downgradient well MW-2 on July 17,
1981, showed high levels of ethylbenzene, toluene, and xylene when analyzed by gas
chromatography (GC). Concentrations of these three chemicals were 66.8, 43.4, and 27
mg/L, respectively, However, when the same samples were analyzed by a different
method, gas chromatography/mass spectroscopy (GC/MS), concentrations were much
lower. Ethylbenzene and toluene concentrations measured by GC/MS were 2.48 and 2.53
mg/L, respectively, or 15 to 25 times lower than the GC results. (Xylene was either not
measured, not detected by GC/MS, or not reported.

However, even if the EA had included the Burgess and Niple data, the conclusions
of this report would not have been affected, The data would still show a potential risk
from using ground water between the landfill and the Scioto River as a drinking water
supply. If the highest of Burgess and Niple's results were considered, risk levels would be

 somewhat higher than those estimated in the EA. The hazard index, reflecting

noncarcinogenic risks, would increase from 1.04 to approximately 29. Worst-case
carcinogenic risks would increase from 9 x 107 to 3 x 10°%,
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An EA based on the Burgess and Niple results would still conclude that off-site
residential weils were unaffected by the landfill. Burgess and Niple sampled six private
wells south of Bowers Landfill shortly after high levels of ethylbenzene, toluene, and
xylene were found in on-site wells. The private well results showed no evidence of
contamination.

One member of ACTION wanted to know why U.S. EPA has compromised public safety
by allowing a cancer risk of 1 in 10,000 for the site, a level "up to 100 times greater risk
than that generally accepted.”

U.S. EPA Response: This question appears to be based on a misunderstanding of
information presented in the EA Report. U.S. EPA has not allowed a cancer risk of | in
10,000 for the site. The EA report stated that recent U.S. EPA guidance suggests that a
target range for carcinogenic risks of 10"* (1 cancer per 10,000 people exposed) to 10”7 (1
cancer per 10 million people exposed) should be considered at Superfund sites. Within
this range, a risk of 1074 (1 cancer per | million people exposed) is generally considered a

benchmark for determining whether site conditions pose a significant risk. However, U.S.

EPA policy is to evaluate risk levels at each Superfund site based on site-specific
conditions.

In the case of Bowers Landfill, the EA report estimated that worst case risks
{based on maximum contaminant concentrations and maximum exposure levels) were
within the target range. Carcinogenic risks were estimated at 9 x 10°% for ingestion of
ground water adjacent to the site and 3 x 10 for ingestion of on-site soils. The remedial
alternative proposed for Bowers Landfill should eliminate cancer risks from ground-water
ingestion. By covering most contaminated soils, the ailternative should reduce cancer risks
from soil ingestion to 4 x 10°%.

One resident was concerned that while the EA report evaluated health effects of
individual chemicals, the report did not evaluate the effects of combinations of chemicals,
particularly synergistic effects.

U.S. EPA Respoase: Approximately 60 chemicals have been identified in samples
collected from various environmental media at Bowers Landfill. Because of this large
number, it is not possible to identify and characterize all possible interactions of these
chemicals, whether the interactions are synergistic, antagonistic, or otherwise. The EA
was conducted according to established U.S. EPA guidance. This guidance requires that
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was conducted according to established US. EPA guidance. This guidance requires that
when chemical interactions cannot be adequately characterized, additivity should be
assumed, That is, the combined effects of two chemicals should be estimated as the sum
of the individual effects of each chemical. The EA followed this procedure. For each
exposure route, the effects of exposure to muitiple contaminants were estimated by
summing the risks for each individual contaminant.

One member of ACTION expressed concern that the endangerment assessment did not
consider the possibility "that flooding might distribute contaminants and contaminated soil
from the landfill."

U.S. EPA Response: Contaminants from Bowers Landfill, particularly those in site soils
and sediments, could be distributed to off-site areas by flooding. However, transport and
distribution of these contaminants by large volumes of floodwaters would greatly reduce
concentrations compared to on-site levels. Risks to human health and the environment
of f-site would be correspondingly reduced compared to on-site risks.

The EA estimated on-site risks at relatively low levels, even under worst case
exposure conditions. Off-site risks, due to possible contaminant distribution by floods,
should be substantially less and well below levels of concern.

One member of ACTION stated that worst case exposure scenarios evaluated in the
endangerment assessment weren't "really worst cases.” Inhalation or ingestion of dusts
while farming the field next to the landfill and ingestion of water from ditches next to
the landfiil were mentioned as specific concerns.

U.S. EPA Response: The EA evaluated human exposure to contaminants at or released
from Bowers Landfill under probable case and worst case conditions. Exposure scenarios
were developed to reflect exposure conditions that might reasonably be expected to occur
at or near Bowers Landfill. This was done to identify a realistic range of risks to human
health posed by the landfill. "Really worst cases” could be developed which would result
in greater exposures and larger estimated risks to human health than for the realistic worst
cases presented in the EA. However, such exposure scenarios are highly unlikely to
occur.

For example, extensive swimming in or lifetime ingestion of surface water from
on-site drainage ditches is theoretically possible. However, the ditches are shallow and
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filled with debris, conditions that make them unattractive as a swimming location or
drinking water source. Furthermore, the general public near the landfill is well aware
that the ditches are adjacent to a known hazardous waste site. Therefore, the theoretical
*really worst case” exposure is extremely unlikely. The infrequent and incidental exposure
to these waters, as presented in the EA, is a more realistic worst case exposure scenario.

As a second example, regular exposure to large volumes of contaminated dust
(generated by agricultural activities in the field west of Bowers Landfill) is theoretically
possible, Soils from this field contained lead concentrations above background levels,
The National Ambient Air Quality Standard for lead of 0.0015 mg/m> represents a safe
level for the general population. However, the EA estimated that even if all agricultural
land was contaminated at the highest observed lead concentration, a total dust
concentration of 15 mg of dust per cubic meter of air (mg/m>) would be needed before
lead concentrations exceeded safe levels. It is highly unlikely that such dust
concentrations could be generated for any length of time, and agricultural workers would
be exposed only intermittently. Exposure of off-site populations would be even less
because dust concentrations would decrease during transport. Thus, as with surface
water, theoretical "really worst case” exposure to contaminated dusts is highly unlikely,

One member of ACTION asked why the endangerment assessment ignored the possibility”
of southward migration of ground-water contamination.

U.S. EPA Response: The EA stated that of f-site residential wells or the City of
Circleville public water supply wells have probably not been affected by southward
migration of ground-water contamination from Bowers Landfill. However, the EA did
not ignore this possibility. Table 3-1 of the EA presents water quality sampling resuits
for Circleville's water system. These results, collected between 1980 and 1987, show that
water from Circleville’s wells is of high quality and has not been affected by
contamination from the landfill. More recent and extensive data from 1988, unavailable
when the EA report was written, confirm this conclusion. Sampling results from
residential wells south of the landfill were also presented in the EA report. Samples
collected from these wells in February 1987 showed no evidence of contamination.

Other Issues

One member of ACTION wanted to know why the size of Bowers Landfill was listed as
80 acres in 1980, but only 12 acres in subsequent reports.
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U.S. EPA Response: The l2-acre figure refers to the area where wastes were deposited.
This L-shaped area, shown in various site drawings, is approximately 4,000 feet long and
125 feet wide. The 80-acre figure refers to the entire site area, including the landfill,
drainage ditch to the east, and the agricuitural field to the west. This area will be
enclosed by a fence as part of the remedial action.

One member of the community expressed health concerns about "a higher than normal
incidence of sickness® near the landfill. Another member of the community asked
whether U.S. EPA "has done any studies to see if the incidence of cancer and leukemia in
the youth of Circleville is greater than in similarly sized towns eisewhere.”

U.S. EPA Response: U.S. EPA has not conducted any epidemiological studies of this type
at Bowers Landfill. These studies are normally conducted by the Agency for Toxic
Substances and Disease Registry (ATSDR). Based on Superfund Amendments and
Reauthorization Act of 1986, ATSDR is required to perform a health assessment at each
Superfund site. The health assessment is conducted independently of U.S. EPA’s EA and
is a preliminary evaluation of risks posed by the site. Depending on the results of this
assessment, ATSDR can conduct pilot studies of health effects for selected groups of
exposed individuals or a full-scale epidemiological study of exposed populations. ATSDR
maintaing an office at U.S. EPA Region § headquarters in Chicago. Questions on
ATSDR's role and on epidemiological studies should be directed to Louise Fabinski at that
office. She can be reached at (312) 353-8228.

REMAINING CONCERNS

U.S. EPA was unable to compietely address several issues during remedial planning

activities associated with the Record of Decision. These issues and concerns are summarized

below.

Details of the ground-water monitoring program. U.S. EPA’s Record of Decision

provides details on several aspects of the ground-water monitoring program. These details
include approximate locations of new wells, the list of chemicals to be sampled, and the sampling
frequency. Additional details, including the exact number and locstions of new wells and the
wells to be included in the ground-water monitoring program, will be developed during remedial

design,
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Response plan for detection of contaminants in monitoring wells. Concerns were raised
about the lack of a response plan if monitoring wells show increasing levels of contamination,
once the clay cap has been installed on Bowers Landfiil. Major issues included the contaminant
levels that would trigger a response, the nature of the response, how quickly the response would
occur, and who would be technically and financially responsible for the response. U.S. EPA has
addressed these issues to the extent possible in the Record of Decision. Additional details will be
resolved during the detailed design of the site remedy.

Operation and maintensace plar for landfill cap. Several residents expressed concern
about procedures that will be used to ensure the integrity of the landfill cap. In the Record of
Decision, U.S. EPA has provided 2 general description of operation and maintenance
requirements for the cap. For example, the cap will be inspected quarterly,' and repairs to all
significant damage will begin within 30 days. Additional specific details must be determined
after the cap is designed and constructed. Examples of such detaiis include inspection methods
and reporting procedures. —

Construction of a fence around Bowers Landfill. Residents requested that a fence around
the Bowers Landfill site, a component of the selected remedial alternative, be constructed as soon
as possible. U.S. EPA will construct the fence on a priority basis during remedial action.

However, the Ageacy cannot provide a specific schedule for fencing the site at this time.

Continuation of the Bowers Landfill Information Committee. Several residents requested
continuation of the information committee to facilitate citizen involvement in the RD/RA
process. U.S. EPA will continue the committee. However, the exact makeup of the committee
will depend on negotiations with the PRPs. The results of these negotiations will determine who
will be responsible for design and construction of the remedial alterative, and, thus, who will be
on the committee,

S
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APPENDIX A

WRITTEN COMMENTS ON
THE PROPOSED PLAN FOR
BOWERS LANDFILL




Comments Submitted at the
Public Meeting on
February 28, 1989
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Additional Written Comments
Submitted by Citizens
During the Public Comment Period




Memo Regarding Bower’'s Landfill Cleanup
To: U.S. Environmental Protection Agency
From: John Payne, Area Resident

1665 Winding Road, Circleville, Qhio 43113

My name is John Payne, and I live in Circleville Township approximately 1/2 mile
north of the City limits. The purpose of this letter is to state my feelings with
respect to the options available to the USEPA and tbe USEPA’s preferred option
for cleaning up the Bower’s Landfill Site.

The Circleville Herald recently reported the consideration by the U.S. EPA of nine
cleanup options for the Bower's Site, and it also identified the option preferred by
the U.S. EPA. The purpose of the reporting was to make public notice of the issue
and of a public hearing to be held at 7 p.m. on February 28 in Circleville, I

respectfully request that you accept my comments as part of the record of the
February 28 meeting.

To respond to this issue and the cleanup options presented, I would like to begin by
focusing on the issues that appear to be realistically open to discussion. To do that,
I think it makes sense to elimuinate options 2, 3, and 9 from consideration. These
options reportedly do not comply with Ohio's landfill closure standards. I assume
thers was a logical explanation for including these options, but from a practical
standpoint it does not make sense to discuss them. Opton 1 is automatically
eliminated as it is provided oaly as a basis of comparison.

The remaining options to be considered are numbers 4, 5, 6, 7, and 8. Within these

options, the following matters appear to be the major differences which deserve
further exploration:

= Cost

» Covering

s Drainage

« Flood Control

[ assume the issue of cost is very difficult to isolate. After all, I do not believe that
we have had a great deal of experience in actually cleaning up hazardous waste sites
as opposed to studying them. I am suggesting simply that cost should only be
considered in a very general pature until evidence is presented which justifies more
confidence in the numbers. -
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The choice of a covering mechanism essentially consists of two options: 1. A 24
inch clay cover under a 24 inch layer of top soil, or 2. The same as the first aption
except a synthetic membrane is installed over the clay and under the top soil. The
U.S. EPA prefers the clay cover only option. [ believe that the fact that the
synthetic membrane option exists suggests that it is a safer, more effective method
for covering the site. Therefore, without consideration of cost, the preferred option
for area residents is simple - install the membrane cover.

Drainage options range from a simple drainage ditch with a new corrugated mezral
pipe to a leachate collection and gas venting system. Tbe drainage pipe option
should undoubtedly be much less expensive. This is the option preferred by the U.S.
EPA. However, several questions are raised by the simple availability of the other
options. First, where will the drainage ditch take the runoff? Does it matter? Next,
what is the cost estimate for correcting a problem ten years or so from now if the gas
collection problem becomes serious? What are the possible health consequences to
the City? Finally, in what circumstances have gas venting and leachate collection
systems been recommended and how do those circumstances differ from the
Bower’s Site? Again, the option most wanted by Circleville area residents is simple
- construct the most sophisticated drainage system possible.

The flood control issue pertains mostly to the decision of whether or not 1o build a
dike to protect the site from the. Scioto River. The U.S. EPA does not prefer this.
Building a dike would increase the cost of the cleanup considerably. Again,
however, the fact that this option exists suggests that the construction of a dike
improves the cleanup to some degree. Once again, without consideration of costs,
the preferred option for area residents ought to be to build the dike.

[t is appareat that the U.S. EPA has opted to recommend a cleanup procedure that
meets the minimum standards allowed by the Superfund law and costs the least to
implement. This indicates to me that their primary decision point is money, which is
the least important consideraton (I bope) for area residents. This difference
probably encapsulates the conflict that I believe will exist at tonight’s meeting.

Moving away from what appear to be the readily apparent discussion points, [ would
like to make some comments about my desires for the final option selected. First,
with respect to the notice in the Herald it is stated that, "Most contaminants were
detected at levels considered safe...” This evokes the obvious questions concerning
who did the testing and, more importantly, which chemicals were found to be
unsafe. In addition to that rather frightening statement, the notice asserts that, "The
endangerment assessment indicated that the overall risk posed by the site is low.” It
goes on to say, "The landfill does pose a threat of furure contaminant release.”
These statements concern me.



[ assume the more extensive the cleanup operation is, the lower the risk. If the EPA
is asking what level of risk we are comfortable with, the answer is, of course, the
least possible. [ also assume that the threat of future contaminant release is
lessened with each additional cleanup measure adopted. Again, we are naturally
most comfortable with the cleanup option that leaves us with the least threat
possible. This logic should prevail among Circleville area residents, and it sort of
begs the question of why we are having a bearing process at all. Are we 10 believe
this is a3 genuine opportunity to change the EPA’s position?

Just in case the EPA is listening, [ would like to put this situation in a more personal
perspective. First, my wife and son drink Circleville water (at school, stores, etc.).
The vaiue of their health to me is higher than the value of all the other alternatives
the U.S. government could spend our tax dollars on. When my son takes a drink at
school, am [ supposed to be comforted by knowing that the chances of the water
being lethal are low? On a more selfish matter, the value of my house is very
important to my family as well. When I try to sell my house, am I supposed to tell

prospectve buyers that our neighborhood Superfund site only poses a low threat of
contaminant release?

Namurally Circleville area residents are far more concerned about their local
environment than with the economies of cleaning up such an extensive site. This
does not mean we do not understand the many other demands being made for
federal money, It simpily means that we expect the health and welfare of decent,
taxpaying citizens to come first. I believe that the EPA’s rightful job at this point is
to cleanup the Bower’s site to the best of its ability, notwithstanding cost. Then the
EPA should pursue settlements from the potentially responsible parties involved in
this matter with great tenacity. The threat created by the EPA's enforcement
activity on the financial heaith of local companjes and area employment is
diminjimous compared to the threat the site poses to our health and lifestyies,

To close this ietter, I would like to state, in general terms, my position as just one
citizen in the Circleville area. First, I believe that the technical discussions that will
take place at the February 28th public meeting regarding types of chemicals, soil
content, etc. are moot. We know the Bower’s Landfill Site is borrible simply by its
status as a Superfund Site. 1 do not see how the degree of horror is pertinent.
Second, I would suggest to area residents and our elected officials that this is a time
for activism, not conservatism. We have an opportunity to take care of this problem
the correct way, to better ensure that our grandchildren and their grandchildren do
not die horrible toxic related deaths, and to better ensure that our community
continues to thrive.

(WP ]
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[t is time for all ordinary citizens to stand up and fight. It is not what we ought to
do; it is what we have 10 do. We must push for the most comprehensive cleanup
possible. As a person like many otbers in this area who loves Circleville, the truth
behind this issue tears at my heart - allow the Bower's Landfill Site to show
dangerous levels of leakage in the future, and Circleville will die completely, not
partiaily.



Jeorgette Nalas
USEPA 3gizn >

230 South Dearborn
Chicago,Ill. 60604

Dear Ma Nelas,

Because 1 have lived in the area called Bowers Landfill befors
any dumping began, I am greatly concurned about clean up being done
correctly for protection of the pecple in the Pickaway County area.

District Soil and Water representative Mark Scarpitti presented valid
conflicting evidence about groundwater flow off-site. The EP4 did
not study groundwater flow butside the immediate area of the site and
could be making a serious inaccurate assumption about potential risks
tg our watar supply.

Montoering wells should bde installed between the site and city wells,
Previous testing at the site showed bigh levels of contaminats in .
leachate and groundwater in 1980 and 1381. —

EPA bas not deilled into this site to determine the locationm of
wastes but is proposing a remedy to contain something. This sita
flcods frequently which presents zreat potential for contaminant
migration since its cleasure im 1968. EPA sbould require testing
further out from the site until contaminats are located if not
located at the initial test asites.

If no further testing is going to be conducted at least a flood
protection dike should be installed, '

Since EPA admits that if Bowers Landfill had operated after new

laws had been put into effeot it would be subject to stricter

cleanup requirerents wiyy not use these new requirements on your

own to protect the dringing water of tlie people in Circlevills?

If our local and state heillh departmente had done their job ° —
starting in 1958 the recent testing and further testing would not

be necessary now. Plesuse do a complete job BOW!

Sincerely,
29 3w 307
43/43



Ann Shért
P.O. Box 307
Circleville, Ohioc 4311)

Ms. Ceorcetta Nelmsg

USEPA Regi
230 South §o,2

Dearborn
Chicago, I11. 60604
) i ]



GFWC CIRCLEVILLE JUNIOR WOMEN'S CLUB
CONSERVATION COMMITTEE

Mapreh 12, 1989

Jear Ms, Neims,

Please take note that as a member of the Circleville Ohio
community, I am very coqcerned about the propesal for the
contiinment of the Bowers Landfill. I have worked with a number
of the people who live close to the landfill and they all have
notning good to say about the ares. They also seem to have a
nizher than normal incidence of sickness. If this is due
directly to the landfill I cannot say for certain tut
from what I have read on the topic, you do not know that it is
nct making them more at risk.

I urge you to do everything in your dower to make the
clean-up of the sight, the toughest possible, In the long
run, it will be cheaper to do it now than to have to pay
to do 1t again later, It will also cve cheaper do the best posaible
job now, then it will be to pay for the medical bills incurred
down the road from the residents.

This is the only America we hafe and to destroy it by
careless dQumping and then to not take every measure to correct
our mistake 1s really stupid. Y“hat are we leaving our children

-

if they can't drink the water?

sl

H. Pat Whalen-Shaw



» M. & P. WHALEN-SHAW
115] 7041 ZANE TRAIL RO,
% J CIACLEVILLE, OM 43113
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Oeorgette Nelims
USETA Region 5
230 South Dearborn

Chicago, IL 60604
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JOHN E. BOWERS

ATTORNEY AT LAW

233 MORTH COURT STREET
CIRCLEVILLE. OHIO 4311}
(6141 4771361

March 13, 1989

U.S. Environmental Protecticn Agency
ATTN: Mr. David Wilson (SHS-11)
Remedial and Enforcement Response Branch
230 South Dearborn

Chicago, Illinois 60604

Re: Bowers Landfill site, Pickaway
County, Ohio

Dear Mr. Wilson:

The following comment is submitted regarding proposed plan
and feasibility study for the above referenced site:

The proposged plan fails to address the fact that a large
diameter natural! gas transmission line c¢rosses the northeast
corner of the site. This line is owned by Columbia Gas
Transmission Corp. and is designated as Line A-120. A map
indicating the location of thig line is attached hereto.

Pleage contact me if you wigh to discuss this matter further.

Yours truly,

John E. Bowers
JEB/cm ’

—
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Tele fax

Gecorgetts Nalms March 15, 1989
U.S, Environmental Protsction Agancy

Region §

Qffice of Public Affairs (SPA-14)

230 South Daarborn Straet

thicago, IL 60604

Dear Gecorgetta:

The EPA studies of the Bowers hazardous landfill site have dealt almost
exclusively with the groundwater flow at the site and have failed to agcount
for the likely svent a good portion of the chemicals have moved offsita.

Dua to the fragquant flooding of the area and dus tha porous naturs of
substratum balow the dump, ie. gravel and sand, thers is a high probability
that large amounts @f the toxics moved offgite years ago. Since tha
contaminants have a half life of hundreds of years and are not dilutable in
watar,thay still exist, Additionally, these chemicals tand to bind to one
ancother in a "plug of concentration”. Where is the Bowers landfill plug of
concantration?

The cleanup plan addressas the original dump site only and does not safeguard
the city of Circleville's water supply from this plug of concentration.

It is a mistake to consider a trsatmant of the original sita as a solution.
Circlavills watsr wells must be safasguarded with a ring of monitoring wells
around the city well fields and constant analysis of ths pumped water.
Without these safaguards, the physical and economic health of Circleville

is in jeopardy.

Sincerely,

Timothy 1 r

405 Ridgedale Drive
Circlaville, Chic 421113
Phone (614) 474=-3092



t”
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Kramer .
405 Ridgedale Drive L
Circleville, Chio 43113 1 1l
Mancit Ol
- e————

Georgette Nelms

U.S. Environmental Protection Agency
Region 5

Office of Public Affairs (5PA-~14)
23Q South Dearborn Street

Chicago, IL 60604
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LoTe oS Lllica Bascsat
375 Spradaasllaw ed
cirelovillc, wumiy 431173
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Jear .3 G. Jelns:

We zre writiag ia roege-rds o tie Jawers
Laauwfill provlem Lere ia Circleville. Jur
aAdctiesa Coumitte, thiaxs the ZPA plaa is flawed,
¥e are ia complete acreement with them.

Please give us a break and AKE s couplete
cleaadp sf tiis mess., 2efare semesac dics fer
JAr Zaveran.ats uistake,
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Comments from ACTION
(a Local Environmental Group)
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ACTIVISTE CONCERMED WITH TOXICE IN OUR HEIGHAORHODGS
11l laland Road, circlevilla, Qhio 41ll)

Office Nours: wednesday 9 a.ma. - 2 p.m.
Oftion Phone: 1-§14-474-1340
messdsPphant uwill snswar 4t othar times.

TO Erin Moran, Project Dirsctor, USEPA Regign 5

PROM, G.-ry L. Gill.n' M. D.

ACTION Representative on the Bowers Landfill Community Information
Committee

INRE: Bowers Landfill Superfund Site

Comments on the Remedia) Investigation Report Dated 11-18-87
and Endangerment Assessment Draft Final Repors:

DATE: January 6, 1988

The tone of the discussion of the 1981 Surgess and Nipls report strikes
me as unusual. The discussion questions the validity of the findings in
the Burgeas and Niple report and discussed the deteriorated condition of
the wells that were drilled in 1581. I have saveral reactions to that
discussjon. Burgess and Niple is known to me as a generally well respected
engineering fiom which Circleville City has used for their water testing.
It itw that sasy to question the results of a well respected firs in a
study, how sasy will it de to bring in question the results of the Dames
and Moore report in 5 or & years? If all that is required is spending
3 or & times the money to do that, than we are looking at going through all
this again in the 1990°'s at a cost of 1 or 2 million dollars to throw gQut
much of what is found today. Being a generally respected firm, I slso
assume that Burgess and Niple took some kind of precautions that the
wells they drilled were well constructed and secure to proteoct
their rsputation and our groundwater. The conditlieon of those wells as
described in the Dames and Moors report is appalling. Either their
precautions were inadequats, or they were constructed in an irresponaible
fashion. How do Dames and Moore's precautiona compare in the construction
of the new wells? How quickly will history repeat itself? Wny.should
we not believe that elevated readings of organic vapors found in those wells
represent a serious contamination problem? The water from thoae wells with
the elevated readings was not tested.
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Jur other major observation abgut the Remedial Inveatigation is that
wall placement and groundwater flow have combined to perhaps miss major

areas of' contamination of thse groundwater. Flow in the deeper aquifer was

found to be clase to straight south, but there are no sampling uclls in

the deeper aquifer south of the north-scuth leg of the landfill. Thias

observation aled has impact on the endangerment Asaesament in that the one
route which will expose large numbers of people t0 & contaminant release
is to the south where the city of Circleville has its well f5ald 1% milea
from the landfill. This potential exposure is minimized in the endanger-
ment asseasment in spilte of the fact that no sampling was done in that

‘direction and flow rates are given that would place any contaminanta am

far as } to 2/) of a mile south of the landfill,

‘e believe that background contamination of the Scioto River sediment
probably 18 very bad 83 found in the Remedlal Inveatigation report Dbecause
of many years of pollution of the river by waste disposal practicss withir
the city of Columbus. However, tha samples dona for background arse close™
enouzh to the landfill that they could have been affected by run-off from
the landfill during very heavy rains or flooding.

‘e offer the following criticisms of the Endangerment Assessaent
having already notad that we believe that insufficisnt welght ls given .
to possible socuthward migration of contaminants in the groundwater to the
Circleville well field in the desper aquifer.

Some of ths "warst case
scenurios” cited aren’t really worst cases.

For exampls, the report cites
tudies of pica in children as ths heaviest possible exposurs by

ingeztion of soils, but having done some field cultivating myself, I
would be reasonsably sure that farming the land at the landfill could
easily result in greater than 0.6 gm ingeation depending on wind spead
and direction. The scenarioa given also don't review the posaibility
of a concentrated exposure over time that might occur if a seepage
woulil occur inte the drainage ditch and a child spent some time wading,
swimming in, and drinking from it. Given a sudden release of material
during the frequent flooding cited, what would he the resulting exposure
to areas also flooded downstream such as Circleville's well fleld?

‘he Lndangerment Assesament does not addreas what changes might ocowr
at the site dus t0 graveling opsrations. Thess are occuring adjacent ta
the site and could cause changes in the_groundwater movement if large
quantities of gravel are removed.

. 1 155
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Phe section of the report on cancer risks gives 3 “iarget range" cof ‘f
10‘“ to 10'? as flgures for risk of additiuvnal canneoros, "hey try to
— hedge py saying that these arc not intended to be “"ucceplable lavels™,
tut 4f clean=up {8 1o these levels they will have tc ue accepted as

the result of clean-up., As I undersatsnd these discussions, the “target

range"” of 10'“ ia up to 100 times greater than that "generally accepted”.

In summary, we find the following:

1. e find some difficulties with the Remedial Investigation if
additional testing ls not done to the south of the landfill in the deep aqul fer
: 2, e find that inadequate explanations are offered for

i discrepancies betwoen present test results and earlier testing done at
the :ite.

3. ackground levels of sediment contamination may have been
affected by contaminants from the landfill.

4, Vle find the “target range® for risk of cancer to be highar ¢
than we <ould conaider acceptable.

"¢ would respectfully request that consideration be given to additional
deep wells near to the site and at a distance to confirm the hypothesis
that contamination has not migrated in a southern direction toward the
area uf potentially greatent exposure to the nearby population.

e would also requeat that sampling continue before und during the
reasivility Study and any proposed clean-up to protect the surrounding
area from any migrating contaminants not identified in the initial
exaumination alnce it differs dramatically from earller studies at the aite.

Ltustly, we request that in addition to the public question/answer

nweetlng that there be a public written formal comment periocd of 90 days.
‘u are aware that public written formal comments have been allowed at

_ other cites. At Stringfellow in California thre Feasibility IJtudy began
durins the written comment period for the Remedial Investigation. The
rasidents of Pickaway County will be most affected by and have to live
with what results from the Remedial Investigation and should have the
cnportunity to submit their comments to be part of the formal record. iy
It is too late to 6xpect citizens to comment on the Remodial Investigation
aftor the FPeazibility Study. 1If citizens' comments are given serious
consideration, thea they should be welcomed when they are the most relevant
nt ench nnase of the Superfund process.
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ACTIVIETE CONCERNED wWiTH TOXICS IN QUR NEIGHBORHQQDS

ill Imlanc Road, Circieville, On 43113 474—-1264d
TOa Erin Morarn, Project Director, USEPA Regicr S
FROM : Gary L. Gillen, m.D.

ACTION Represantative orn the Howers Landfill Community
Information Committes
William A. Myers, M.D., RACTION Alterrate Repressntative

IN RE: Bowers Landfill Superfund Site

Comments an the Remadial Investigaticn Report Datmd 4~-28-68
and Endangerment Assessment Final Repcrt

‘DARTE: Jurne 2, 1988

we continue tc bDe overwhelmed by the process of avaluating and
raviewiny a Guperfund sits. Qur present system relies on “"adversaries” who
argue cpposing points of view. Each has the objective of "wirning"” their
argument or obtaining & compromise that will come clcse to what they want to
accompl iah. Gometimes the ob)lective 1s simply to prevert the “other side”
from winning. An 1desl system would find industry interested in identifying
probleams paforme they causs trouble ard taking care of tham before anyone gets
rurt. A good system would have 4n impartial government agancy that would ¢
identify & problem and see to it that those resporsible for the preblem dﬁf)
their best to take care of it. Inasteacd, we have had a system in which

industry has to avoid taking any responsibaility for a problem so they are not
put at an aconomic disadvantage or risk getting sued for admitting
responsil8ility. The regulators have s¢ far felt a responsibility in
protecting the identified industries (potertially respornsible parties) from
unnecessary financial hare because of the urnjustified fears of an
“hysterical"” public. 80 we have the ludicrous situation of citizens being
forcwd to Decome axperts in their local areas in order to adequately oversess
the regulators oversseing the responsible parties. We ocught to all be mocast
interested 1N S881INg that our various community probleme are solved Qquigkly
and complwtely. We have many mors interessting ways that we cculd spend this
time than reviewing the 1S inches of documents so far gersrated or spending
ovar 2 hours on the phone with various experts who dorate their time for our

peverit. There is no better way we could spend that time for the benafit of
aur community though.

We ware gratified that additiconal wells were placed in the deep aqui’
as we had suggested. We remain skeptical about the location and axtent of —
samplirg because of the apparent disparity in firndings betwesn the presant
study and esarlier ones whith had indicated hesavier contamiration than nas
peean found in the presant study. We remain unimprassed with the argument
that praviocus studies' results should somehow be ignored because of possible
inagdequate quality contrel. The compounds (mixed xylenss, toluere,
ethylbenzene) sthat were found in those studies in significant amounts are not
ornes that would likely be dus to lab error or external contamination. The
previous results would sericusly change the results of the Endangerment
Assessment. Our consultants alsc reviewed the data used to detarmine the
direction of groundwater flow. The data are not totally convincing that the
flow is definitaly to the west. The water levels and wells are close encugh
to each other to make it difficult to say. The additicral work plan stated
there would be three additional wells drilled inte the deep aquifer. Only
two were done with nc explanaticn, As we have previcusly suggested, wells
fur&hor from the site could be helpful in that regard.

Chapter % of the Remedial Irvestigaticn (R1) notes that
tetrachlorcethens might be related to activities at the sand and gravel
quarrying operation adjacent to the lardfill. Sirnce 1t 18 a solvent



—
ACTIVISTS CONCERNED WITh TOXICS IN OUR NEIGHBORWOQDS -
111 Islang Road, Circleville, OmM 43113 “74-L24Q

generally used 1n dry cleaming clothing arnd 1rdustrial applications, we doubt
that 1t would likely occur about sand ard gravel Quarryirng unless they were
experimenting with dry Cleaning the gravel. Such commernts arnd logic cause
one to pause and ponder the real motive of those doing the evaluating.

we note that this draft of the report states that sxtensive sand and
gravel quarrying does occur about the sites., The report also speculates that
those sxposed areas of high water permeability may ai1d in creating part of
the hydrauli1f pressure meving the groundwater toc the west. The report does
not speculate what will happen tc groundwater flow ard the contaminants the

mater containe shauld those qQuarrying operations reach below the water table
as they have at locations south cf the site,

The RI states in Chapter 2 that the threat to the Circleville well
fielos 18 probably very slight because the sand ard gravel at the site is
very perméable and relatively unconfined, yet we are told that the Scioto
River acts as a barrier to westward migratiorn of contaminants because the

grourdwater discharges Juphill into the river from the groundwater 20-60 fest
cown. That sounds far-fetched.

The report continues t¢ docunent very well that the lanofill is fleocded
frequertly and further that the "clay layer"” urder the landfill might slow
movemnernt 1nto the groundwater, but we stil]l have very little comment about
how that flooding might distribute corntamirnarnts ang contaminated soil from
the lardfill. The Endangerment Assessment alsc gives little space to that
questicn ~ even though, whatever i1s done %o the site, it is safe to say that

it will continue to be flooded very fregquertliy after some remecy is performed
on the sitae.

we fournd it very interwsting that the Erdargermant Assessment made &
tadble of proposed scenarios Of impact of cur site of present and future
dargers. Of the 10 scenarios sited, 7 were cited as possible dangers to
“recresticonal users of the site. The Rl doecumented use of the site by
fishermen ard users of all-terrain venicles. We have stated on numearous
occasione since 1984 that the larmndfil]l should have a fernce around it. -]
simple fence arcund 12 acres 1n 1984 would have reduced all of those
exposures and future exposures to arily those who were 1ntant on being sxposed
at far less coat than a sinall fractiorn of what this stucy has cost so far.
Now we have & study that we atill have trouble with, arnd al]l those esxposures
are atill continuing. We propose that the single mocst cost-effective
procedurs that could have been done toc reduce past and future exposures to

contaminants in the landfill would be to limit recreatiornal use of the area
by mearns of a fence.

we will continue to request that provisiors be made to tsst nearby

water wells, including those for the ci1ty of Circleville, on a regular basis
four appropriate contaminants ana that said testing should oecur quarterly.

We alsc understand that at other Superfurd sites requirsments of safe “clesen-
up” have been defined at the poant of enpcsure. We will have greast .
difficulty with any plan which proposes to achieve "relevant and appropriate
requirenents” Dy & mathematical formula at the Circleville well fields or
nearoy wells.

Irn summary, we find the Rl and Erdangermert Assessment flawed,
inadequate and unacceptable by the corntinued attempts to make the rasults fit
what the regulators and resporsible parties want to do or not do to ?h- sitm,
by arn attempt to minimize maj)or problems thwarting clean—up at gho Q;t.
because they don't know what toc do about 1t, by arn attampt to manim:;-

S ararde teowawerdd fraognrernng loctal resifdernts, and by an attempt to minimize

62 3Y
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problems to avold putting toc much wcorcm,c

stress on the resporsible
parties.

We have mary of these same corncerrs, Dut attempting to tiptoe

around these areas will conly reguce cur ability tc sclve the probiems at tne
si1te tc the bDest of cur abilit.es. That could hurt cur commurity, cur
ingdustries, antd our legacy to future gerneraticons,

These written remarks are to be published with the Firnal Remedial
Irrvestigaticon report as agreed upor oy Ms. Jerrafer Hall, UBEFA Region Z.

cc: Valdus Adamkus, UBEPA Region S Rep. Mike Dewire
Richard Shank, 0EPA Director Sernator Jan Long
Governor Richarg Celeste Rep. Mike Shosmakar
Serator Frank R. Lautannerg Mayor Mike Logan
Attorrey Gereral Anthory Celubrezze, Jr. Senatcr John Glenn
Fickaway County Commimsioners Senator Howard Metzenbaum
Stephen Laster, CCHW
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FRESS RELEASE - Eowers Larmgfill Superfurnd Site Fublic Meetirng
Wegresday, Sept. 14, 1388, I p.tw.. Cirgleville High Schgol Cafeteria
It act: ACTION, «74-124Q3 Sporespmrscng: Fanl Turner, 383-21732 arg
Gary L. Giller, M, D.,, 474=2156 mr 474-8818 cr 474-5343

We fird the Remedial Irvestigatiorn (RIY ard Erdarigerment
Necessment flawed, inadegquate, and uracceptable by the cantinued
attempts to make the results fit what the regulatcrs arnd responsible
parties want teo do or ot do to the gsite, by ar attempt to mirmimize
major problems thwarting clear-up at the site because they don't Yriow
what to do abcut 1t, by arn atterpt tco mimnimize hazards to avaid
friohternirng local] resi1dernts, anmd by arn attempt tao minimize problams to
aveid putting too much ecorncomic stress on the responsible parties, The

fellowing are examples of the flawed logic contaired in the twe
reportes:

1. We remain unimpressed with the argumert that previous studies®
resglts (QERPA 1v 138@ and Burgess & Niple in 1381) ahould scuehcw be
igriored becavgse of possible 1nadequate ouality contrel. The compounds
(mixed wxylenes, toluerne, ethylbernzere) that were found in those studies
in s1grificant amounts are not ones that would likely be due to lab
vror or extermal contamiration.

_ . Since tetrachlorcetherne is a sclvent used in dry cleanirng
clothing and industrial applicaticorns, we doubt that 1t would ccocur in
the adjacent sand ard gravel quarrying as Chapter S of the RI states
yriless they were experimentirng with dry clearnirg the gravel.

3. The reports do rnot speculate what will happen to groundwater
flow and the contamirants the water contains should adjacent guarryirng
"eratiorns reach below the water table as they have scuth of the site,

4. The data are not totally cenvincing that the groundwater flow
is definitely to the west sirce water levels ard wells are close encough
to sach other to make it difficult to say. RAs we have previcusly
suggested, wells further from the site could be helpful in that regard.

=. Irn Chapter 2 of the RI we are told that the Scioto River acts
as a barrier to westward migratien of corntamivants because the
groundwater discharges uphill ivnto the river fram the groaundwater ZQ-€Q
feet down. That scunds far-fetched.

6. Both reports document very well that the landfiil flocds
frequertly but rneither addresses how that flcoding might distribute

mtaminants and cortaminated scil from the larndfill.

7. Of the 1@ presert and future dangers sited, 7 were sited as
possible dangers to "recreational users' of the site (fishermen ard
all-terrain vehicles). uWe have stated on rumercus cccasions since 1384
that the landfill should have a fernce arcurd it for this reason. The
single mcst cost-effective procedure thet could have been dore to
reduce past and future exposures to contamirants in the landfill wonld
be to limit recreational use of the area by means of a ferce. A coatly
irnadequate study was certainly not necessary to determirne this.

S

In conclusion, such comments and "lggicd' cause us to pause and
pornder the real motives of those doing the avaluating. 1t appears we
have a system in which the regulators feel a responsibility to protect
the responsible parties from the unjustified fears of an "hysterical”
public. So we have the ludicrous situation of citizens being forced to
become experts in their local areas in order tc adeguately coversee the

julators overseeing the responsible parties. To tiptoe around
cbvicus areas of concern will only reduce our ability to selve the
problemns at the site to the best of ocur abilities. That could hurt our
commuraty, our 1ndustries, and ocur legacy to future gereraticons,

L,
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TO: Erairn Marar, Froject Director, USEFG Region S

FROM: Gary L. Gillen, M™.D.

ACTION Represertative on the Bowers Larcfill
Community Information Committiee

IN RE: Howers Lardfill Superfurd Site
Commants on the Feasibility Study,

Ggcornd Uraft Report
Dated August 19, (988 :

'

DATE: November 2, 1988

Qur commernts or the secord draft of the Feasibility Study should
not be taken to imply that we have accepted the findings of the
Remedial Investigaticon ard Erdangermert Assessment. We cortinue to
find those reports sericusly flawed in tws maLr areas. First, the
firndings are sigriificarntly different fiom work dorne earlier at the site
by Burgess & Niple and by Ohi1a ERFAR without any acdequate sxplanatiorn. I
carn suggest two possibDilities that are at least as good as those giver.
There may have beer significant leaching «f contaminants inte the
grourdwater at the time Of the earlier studies which was qQuiet at the
tine of the present study due to local hydrogeslogic factors related to ™
the recent two year drought cornditicons, <r the earlier findings might
have been related to a migrating plume ~f Cartamninants that has now
moved cff-site. Secondly, ore carnot determire that groundwater flow
from the site is only to the west without additioral studies off-site
to detarmine whether groundwater flow on the west bark of the Sciote
River aight be coming east to combire with material from the site and
then follow the river flow to the scuth toward the city well fields.
Attached to my statemant is a letter from Mark Scarpitti of our
Distract Soil and Water Cornservat:on Office confirming that others with
training in 801l ard water agree that these are valid concerns not
addressed in the Remedial Investigatiorn. Specifically, Stanley Norris'
report on the groundwater situaticon in the Circleville area (6)
verifies that a southerly flow could ccocur in

this arza.

In regard to the Feasibility Study, Secaond Uraft, pressnted to
uS, 1t appears that once again, as has happered frequently across the
country, the contractor and the EPAR are choosing a "containment” method
for ouwr site even though the law as raevaised in 1384 now regquires the
EFPA to prefer parmarnent remnedies tor siteés. R recent report by
traditional environmental groups and the Haztardous Waste Treatmert
Council (1) examined 75 records of decision (ROD's) produced by EPA in
1987 arnd found that full waste treatmernt was recommerded in only 6
cases, partial tresatment was reconmerded 1n 18, and no treatment at all
wag recommended in 51 caues or CAB% of the sites. They recommended a
clay or asphalt cap for some, a slurry wall to contain some, or
excavating the wastes and reburying tham i1n ancther landfill creating a
toxic marry-go-round for others. We firnd that the present document
defires contairmernt with ever less stirructure (i.e., to "maintain the
cover” and use rocks to "stabilize" she lardfill from washing away from
frequert flocding)., The traditicrnal clay cep or plastic cover are
dispersed with as not “"cost effective”. This 15 interesting, btcngse
wnder GARA, cost effective recelved « rew defiration, Cost effective
is definad now as that "in determining the appropriate level of .
cleanup, the Pregicdent (through his agency, the UFR) first q.tnrmxnes
the appropriate level of envirormerntal protecticon to De achieved and
ther selects a cost effective means of achieving that goed®”. It
contalnment is the appropriate level of pgrrotection determined for our
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si1te, ard flocodirg 1% the wma)or exterral scource of water washirng out
the landfill, then the mininmum contairment method would have to protect
the site from flooding. Only the proposed flood dike would do that of

the methods examined which was eliminated DecCause Lt was not cost
seffective for our site.

Irn their review of 120 Superfurd sites, the Dffice of Technolegy
Assessmeant published a summary report 1rn June, 1388, (5) whith was
critical of EFA's frequernt use of urprover techrologies. The proposal
to waintain the present cover on the larndfill as a containmment method
18 org sSuth unproven technology. I must agdmit some discomfort in
brimging up the point becsuse the orly cther proposals for cover
irvolve a clay cap or a plastic cap. both of thcose have been praven to
fail to permanently contain at sites where they have besn used. I
described this Feasibility Study proposal to Dr. Peter Montague, an
expert 1n hazardous waste sites all over the country. He believes this
scounds like a variation of several proposals happariirg at some sites
which haw been described as “"natural flushaing®. He& thought this
proposal 1s the esquivalent of goirng ricthirng while walting for rainfall
and floods to flush the corntaminants 1nto the surface and groundwatesr,
Sc, the proposal 18 Not ever & contalriment methad, but a treatmant
m@thod apparently designed to reduce sJne contaminants at the site by
washing them away to parts urkrnowr, In a 13€]1 study (7)), the U.S.
Fublic Health Service 1s critical of the curcept that diluting
grourndwater will reduce concentrations. They note that often chemicals
will migrate 1n groundwater without charnginyg corncentration as can
happer i1n surface water, Scome can even concentrate under certain
CArcunst ances., The coat sstimates alse do not take into account the

potential for astronomical increases when these impermarent remedies
eventually fail (5.

The proposal for moriitoring wells 1s 1rnadequate with no provision
for weils further off-site and with no provision for determining when,
whare, ard how any action might occur as a result of the moemitoring or
wh might be respornsible for the couts of further action at the site
whar a failure 18 documernted. Furtner, there is ro definition of what
levels of which chemicals might be 10éerntified as a reascrn for further
action. Will we go through nore studies to determire a next step? The
EFA has previcusly accepted such propousals for mormitoring a site to
detect a "failure" without defirning what a failure 1s (3)., We should
not repeat that mistake.

We are plmased to see & proposal for wite restriction which
includes a fence as we have recommernded since 1084, I suspect it will
be at lemast 1990 before that ferce exists at the site, That is
unfortunate, especially for those who unknowirngly wander on—-slta.

irn the past, EPA has pushed most records of decaision to meet
their annual report deadlines which has lwd to poor cleanup decisions
(S)., We do nut want tc be ancther poor decisiorn statistic. If this
Feasibility Study is approved without changes, we request that the 39
day public review and comment period occur after the busy holiday
s@ason (after the first of the year). We expect ocur written comments

't be published with the firal Feasibillity Study as they were with the
Renedial Invoustaigation.

TENER:
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valdus RAdamkus, USEFA Region S

Richard Shark, OEPA Directuor

Governor Richard Celeste

Senator Frank Lautenberg

Attorney Gerneral Arnthorny Celebrez:ze, J:.
Pickaway County Commissicrars

Stephern Lester, CCHW

Lee Thomas, USEPRA

Senator Howard Matzerbauin

Rep, Mike Dewire
Serator Jan Long
Rep. Mike Shoemaker
Mayor Mika Logan
Seriator John Glern
Feter Montague

Joel Hirschorn, OTA
Jobr Adkins

Mavrw Scarpitti

B1EBL IDGRAFHY
Right Tradyus Wreng Treck, subtitled "Falled Leadaership in the

Superfund Cleanup Frogram”", Hazardous Waste Treatment Council,
June, 19388.

"Hazardous Waste News #87", July &35, 1788, Envirornmental Research
Foundation, Frinceton, New Jeruey,.

“Hazardous Wasmte Naws #8&6", July 18, 1388, Ernvirormental Ressarch s
Foundation, Prainceton, New Jersey. ~
"Hazardous Waste News W38", Octcher W, 19064,

Envirornnental
Ressarch Foundatior, Princetorn, New Jersey.

Are We Cleanirg UR2 iR Superfund Case Stugies, Office of
Technclogy Rssessment, Congress of the Urated States, June, 1988,

_ Ine Qrourdwater Jituataicon an the Ciccslexille
Ared, Pickaway Coupty, S2utb-Central Ohlg, ODNR, Division of
Gecliocgical Survey, 1973,

Grourgd Water Gentamirgticorn, U.&%. Public Health Service, Robert A.
Taft Saratary Engirneering Cernter, Cincinnati, Ohic, 1961.
22iRitiky Study, Segond Braft fepsrt, Bowers Landfillas
‘ : s Dames 4 Moore, August
s, 1388.

T
Islang Road Langfjill., Cirgleville, Qbic, Burgess & Niple Limited
Engivwears, Columbus, Ohic, December, 1381.

Ffearsonal Communicaticorn, Peter Montague, Fh.D., Environmental
Research Fourdaticn, Prirncetcon, New Jersey, October, 1988.

varesonal Communicaticon, Mark A. Scarpitti, District

Corgervationist, Urited States Department of Agriculture, Soil
Conservation Service, Circleville, Ohio, October, 1988,
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Dr. Gary Gillen

Action Rep. Bowem Landfill P
111 lsland Reoad

Circleville, Ohio, 43113

October 25, 1988
Dear Dr. Gillen, -

1 attended the Ohio BPA Ramedial Investigation public
information meeting of the Bowers landfill on Sept. 14, 1868.

At that meeting tha engineer representing EPA stated that
according to their study, the ground water in the vicinity of
the landfill on the saat aide of the Scioto River flowed from
east to weat or toward the river. 1t was smphasized that
groundwater generally flaowas downhill. The cenclumion was
drawn that any possiblse saspage from the Bowerslandfill would
also flow toward the river and would therefors pose no threat
of contamination to municipal water supplies. The municipal
walla are located approximately 1.5 mileam scuth (downstream)
of the landfill adjacent to the Scioto Rivar.

When I ask him if it was logical to assume that groundwater
weast of the Scioto River flowed east toward the river, he
stated it was possible but that no atudy of groundwatsr
movement had been conducted weat of the river.

I asked him further if groundwater on sach aside of the river
were in fsct moving from the uplands to the river (downhill)
wouldn‘t it be likely that the water would meet at the river
and turn south or downstream. He stated that it was possible
but the groundwater movemant was not astudied to that degrse.

Since that meeting I have tried to ressarch the assertion
that the groundwater in the Circleville arsa does move from
the uplands to the floodplain toward the Scioto Kiver. And
that as it approaches the river it turns in a southerly
direction with the flow of the river.

I have been in contact with the Uhic Department of Natural
Resources, Division of Water, Section of Ground Water. They
indicated that it is common for the ground water to generally
follow surface water unless restricted by some impervious
layer. And that it is likely that the ground water does move
toward the river. They indicated it is also likely that some
of the ground water surfaces at the river while the othar
portion remains in the gravel aquifer undar the riverbed and
moves par.llel with the river.

The S Conssrvation Serwce L 4 lm}
is an agency ol the ,
Vnied Siales Depenment of Agricuwiluie S



They referred me to several publications concerning the
ground water flow in the Scicto River basin. One such study
from ths Ohio Department of Natural Resources, Division of
Geoclogiocal Burvey ia Report of Investigationas No. 56. "The
Oround=Water Bituation in the Circlevilles Area. Pickaway

County, South-Central Ohio”. This report was written in 1875
by Btanley R. Nerris, Hydrologiat am a result of a study
conducted of the ground water supply in the Cirolevills area.

In this report Mr. Norris speaks of the principal source of
recharge into the agquifer in the area of Circleville;

"The principal source of recharge to ths aquifer
supplying the industrial wells is precipitation. Some
precipitation enters the aquifer within the area
underlain by the cone of depression, but most enters
upgradient from the cone and flowa into it in response
to the regional gradient. Genarally the potentiometric
surface in the Circleville arsa is highsr in upland
areas. Conmequently, ground water moves from the uplands
toward the B8ocioto River valley. This component of

recharge, moOvVing in responss to the regional gradient,
is referred to here as undertlow.

-

Where the sand and gravel deposita are asparatad by a
semioonfining bed, water from precipitation reachas the
wells after moving downward through the semiconfining
bad. Or, watsr may enter the lowar aquifer direotly in
areas whare tha ssniconfining bed is absent and move
laterally bensath the semiconfining bed. Water alsc
entars thas aquifer from the Scioto River by influent
seepage where the water table is below the stream..."”

After talking with the Division of Water and studying the
reports available, [ believe the safe asaumption is that
hazardoua chemical waste from the Bowerslandfill does have
the potential of contaminating downstream water supplies and
any landfill clean-up efforts should conaider this potential.

I am a little surprised and disappointed that the

investigations conducted by EPA did not study ground water

flow surrounding the landfill as well as in the immeadiate
area of the landfill.

If you have any qQuestions please let me know.

Sincersel

Mark A. Szarpitti
District Conservationiat

jofas|sg
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111 Island Road, Circlevilie, Ohio 43113 474-1249
TO: Erin Morar, FProject Director, USEFA Regton S
FROM: Gary L. Gillen, M.D.

ACTION Repressntative cn the Bowers Landfill
Community Information Committee

IN RE: FEowers Larndfill Superfurd Site

Comments or the Feasibility Study, Third Draft Report
Dated February 3, 1989

DATE: February 28, 1989

Mcst of the comments of cur letter of November 2, 1388,
(attached) still apply to this third draft of the Feasibility Study. I
was pleased to see much better discussion of treatment options. 1
remairn disappointed that some alterrative to containment has not been
idertified for cur site. There is better discussion of how groundwater
moriitoring might be done. There is still rot sufficient clarification
as to what will happen ard who will be responsible whern various
contaminants are identified. I will expect these details in the Record
of Decision but ! would have appreciated the cpportunity to comment on
them i1n the Feasibility Study. We sti1l] believe that some monitoring
wells reed to be 1nstalled cff-site in the directicorn of Circleville
City's water wells. According to cur local Scoil and Water Conservation
repressntative (statement attached), orne carnrnot determine that
groundwatar flow from the. site is only to the west without additional
studies off-site to determine whether grourndwater flow on the west bank
of the Scioto River is coming emast to combine with material from the
s1te and ther follow the river flow to tha south toward the city well

fields., A fence remains a protection factor which has yet to be
coenstructed,

The discussion of the alterratives which mention a clay cap
correctly observes that the cap would provide some protection from
flocding by covering the larndfill to prevent flood waters from eroding
away the surface and that flood waters will infiltrate less if a cap is
in place. There is no discussion, however, regarding maintenance of
the clay cap through repeated flood events which occur at our site. I
believe that the costs of maintaining & cap and ground cover through
repeated flooding could make a flood control dike look much more cost
effective. A flood control dike will alsc require maintenance but not
the hinds of extensive repairs that the clay cap will require when it
1% overrun completely every 5 years (as reported in this study) and at
least partially overrun every year, It should be kept in mind that all
of the testing cdata and cbservations in this report were made sarly and

in the middle of the worst drought to> affect this area in the past &0
years,

: The study contirues to speculate about the possibility of
"maintalning the present cover" as a containmant strategy. 1 agree
that 1t is arn idea worthy .of speculation given the knowrn problems of
clay caps and synthetic membrane caps, but cur site is not a proper one

Fage 1
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forr such speculatior with contamirmants poorly 1dentified as to lagatiorm
ard corncentration, We agree that there 1s rno reason to chocse between
a Clay cap and a synthetic membrare cap. They are both prone to
detericration and ertirely deperndernt uporn expert 1nstallation and

mMmainterance. Both can leak without cbvicus appearance, and both will
lear eventually.

A cap alore will riot adequately protect cur site from erosion and
infiltration of water during freguent flocods, A flood control dike

would be an 1mportant safaguard to the i1ntegrity of the remedial
agtion. .

We conclude that the Renedial [rnvestigaticr, Erdarngerment
Assessment, and Feasibility Study are flawed, Lrnadequate, and
uriacceptable, They make repeated attempts tc make the results fit what
the regulators and responsible parties (FPG & Dupont) want to deo or not
do to the site. They attempt to minimize major problems thwarting
clear—up at the site because the contractors and the agenciss don't
kriow what to do about it. They attempt to miramize hazards to aveld
frightering local residents ard to minimiie problems to avoid putting
too much ecoromic stress on the responsible parties, We believe that -
any containment plan is doomed to fail and that such plans must be
reinforced to the maximum arnd mornitored carefully to discover the
failure when it cccurs and should specify who will be financially
resporsible when the failure occurs, We believe the responsible
parties should bear the costs of containment failure and maintsnance
ard 1r correcting any contamination problems.

cc: William Reilly, USEFA Rep. Mike Dewine
Valdus Adamkus, USEPA Regicrn 5 Sernator Jan Long
Governcr Richard Caleste Rep. Mike Shocemaker
Serator Framk Lautenberg Mayor Mike Logan
Attorney General Anthcory Celebrezce, Jr. Senator John Glenn
Fickaway County Commissicrers Feter Montague
Stephen Lester, CCHW Joel Hirschhorn, QTA
Sermator Howard Metierbaum John Adkins

Mark Scarpitti
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MEMO TO: USEFA Region £

FROM: Cynthi1a Gillen, ACT.ON
IN RE: Bowers Larndfi1ll Remegial Irnvestigaticor & Feasibility Study
DARTE February 28, 17873

] have several ccorcerns about what 1s being proposed for Eowers
Lardfill and the Superfund process that has transpired.

The Bowers Landfill was included as ome of 139 Ohico sites on the
Maticornal Priority List for Superfund clearmup in 1382. Among those
s1tes, 1t had a Hazar” Ranking Score or potential t¢ cause harm of 3Ird
within the state. The highest Razard score was Ffor potential
groundwater contamirnatior. In 1289, OEFA idertified tcluevie, benzere,
and ethylhenzene in leachate from Bowers Landfill. In 1981, Burgess &
Niple fourd high corcentrations 2f ethylberzere, toluere, anmd mixed
xylenes 1rn downgradient wells,

The presert study has sigraficarntly different firndings from
previcous testing and attempts to ignore previous findings or speculate
about problems with laboratory quality contral and possible lab
contamiration cf samples. This logic is flawed for several rsasons.
The labs deoing the previcous testing were both OEFA approved chemical
laboratories. Burgess & Niple's work was also coordinated and approved
by USEFA Region V, The kinds and amounts of contaminants found in the
samples are not likely to have cccurred from laboratory processing and
hardling. There ars at least two more logical reasons which are given
no corsideration. There may have been significant leaching of
contaminants into the groundwater at the time of the esarlier studies
which was quiet at the time of the present study due to local
hydrcocgeclogic factors related to the recent two year drought
conditions, or the earliser findings might have been related to a
migratirg plume of contaminants that has rnow moved off-site. Will EPA
be able to so easily discredit the pressant results alsce done by EFR
approved companies if contamirnaticon problems occur in the future?

When the Bowers Landfill was listed on the National Priority List
ir December, 1382, the conditions at listing by LUSEPA stated the
landfill covered 8@ acres (attached). No explanation is given for why
this site has dwindled to only 12 acres. In the same USEFA statement,
it states that in excess of 7500 tons of chemical wastes were disposed
of at the site. Now the presant study states that the exact amount of
hazardous waste placed in the landfill is unknown, and speculates that
1t was probably a small percentage of the total disposed material.
Even if this is true - and USEPA thamselves state they don't know for
sure - many hazardous chemicals of the kinds dumped at Bowers have the
potential to cause harm to human health and the snvironmant in very
small amounts (i.e,, parts per billioruor million)., Flawed logic
again, The present report also states that the amount of hazardous
waste remaining there is unknown,

The RI has failed to locate and identify contaminants and is
proposing containment while at the same time acknowledging that the
location and quantity of wastes are unknown. How can one contain
scmething without knowing the leoccation and quantity to be contained?
It sourds like & stab in the dark to me. According to an Office of
Technology RAssessment report of June, 13788, which assessed the
Superfund Inplemertaticon, ore criticism is that, "It is rot uncommon to
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rave a multimilicorn=dallar clearnup decisicr made withaout any techrical
data t< suppert 1t,."

. The Endangerment Assessmernt 1s rat relevant because -f the
failure of the Rl to i1denti1fy arnd locate comtamirants, It uses a
carcer risk factor of 1 ir 12, &2, Arother O0TAR criticism states that
"Sometimes compromises are made to reduce cleanup cist by allowing a
higher risk than the 1 irn 1 millicrm cancer risk commonly used in
Superfund.” With this study, USEFA has compromised cur risk and
allowed up to a 12@ times greater risk tharm that gererally accepted.
Why? HAgain, OTA states that ernvirornmental risks seem t- take a back
seat to cormstraints imposed by seekirg funds from resporsible parties,

USEFA and OEFPA have choser to ignore a statement submitted by
ACTION at the Community Informatiorn Committee meeting orn November 2
from our District Soil and Water Conservaticr representative which
presents valid cornflicting evidence about groundwater flow, It is
based upon his discussions with the Division of Water and a study dcore
in 13975 by Stanley Norris for ODNR, Division of Geoclagic Survey (#38)
abcut the groundwater situation in the Circleville area, Pickaway
Courty. Irn the RI, it is determired that groundwater flow urder the
site is to the west downhill and toward the river., However, the
geclagic and groundwater conditioms on the west side of the river could
als> be dowrhill and toward the river since according to Mr. Norris,
<o "graundwat #r noves fraom the uplands toward the Scioto River valley”
arnd moves in response to the regicnal gradisnt, In conclusion,
groundwater <on the west side of the river could be moving east and
downhill to combine with the westerly flow from the east and follow the
river tcaward the south. This would dramatically change the
Endangerment Assessnent and the potential for contamination of
Circleville's well field, 1 1/2 miles south and downstream. The study
dorne for ODNR was much more extensive than the present Remedial
Irvestigation which relied ormly on conditions in the immediate area =f
the site.

Our request t<o do further studies off-~site to better determine
groundwater flow irn lieu of this evidence has been igrored. Thus far,
agr reguest for monitoring wells off-site between the landfill and the
city's wells has also been ignored. What is the gubstantiated reascn
for ignoring this evidence and for not placing these wells?

For the prcotection of our community and psople who live near the
landfill, I believe that groundwater monitoring should be done
irndefirnitely on a quarterly basis for priority pollutants and heavy
metals as long as there is any question as to the exact location,
amourits and kinds of contaminants emanating from the site, There must
be provisions for monitoring all potential contaminants emanating from
the site and not just the few idertified in the RI. This testing
should be done on the residential wells rnear the landfill, Circleville
City water wells, and monitoring walls off-site between the landafill
arnd the City water wells in addition to those included in the FS. 1
don't understand why there is a reduction in monitoring after the first
year, How can EPA assumm there will be a sudden reduction in risk
after the first year with all the unkrnowns in the RI? It would appear
they are relying on public disinterest with time.

The FS states that alternative 4 would comply with current State
af Ohio closure standards for solid waste landfills. Since hazardous
waste was dumped at Bowers, [ would like to know if any of the
alternatives comply with current State of Ohio closure standards for
hazardous waste facilities. If not, why not?

It would appear that USEPA has conducted a useless study that has
v conclusive data, Could this be because the regulators and the
responsible parties want to avoid finding contaminants in order to fit
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what they don't wart t do at the si1te amng to avoid outhting $oo much

ecornimic stress orn the respornsible parties” There 1s somethirng wraorng
with a system that allows the responsible parties to be directly
respornsible for the writing of the FS alorng with the contractors.
Arny Cther system would claim this as anm cbvious conflict =f interest.

Te further add to this flawed leogic, & comtairmernt system is
being proposed to contaln urkrnown wastes irn an urkrnown amount and
urkrown location, According to OTA, there is substartial eviderice that
czntainment techrmiques are unpraovern and urreliable techrologies with
sigrificarnt 1mplemertatiorn prablems. Ar example 1s the RCRA clay cap
at the Winthrop Landfill site irv Maine which failed in September, 1387,
before 1ts construction was completed. The OTA alsc states
"impermarent remedies, which provide less protecticorn tharn permanent
res and do rot assuredly meet clearup goals, are ofter selected purely
because they are cheaper in the short runj in the long run they are
very likely to be more expernsive." There are variodsus treatment
technalcogies available which could offer a permanent remedy but which
g rely on specific iderntificatiorn and location of cortamirarts.,
Because =f USEFA's iradequate study which failed to do either,
pernangnt remedies which are more expersive in the shoart-term are not a
consideration 1n the FS, The i1mpermanent remedy proposed for our site
1s gerercusly estimated to have a life of 2@ years. The maintenance
and moritoring costs of this remedy which is doomed to fail, have been
grossly underestimated. No proavigion is made as to who will be
responsible for such costs including any further cleanup. For that
matter, 1%t 1s riot clear who is paying for the proposed remediation. We
believe the respansible parties should be finarncially responsible for
ary presert and future costs - rnat cur state or county or community -
and strorgly object to any condition in the ROD that would remove that
resporsibility arnd liability from them.

OTA alsc states that "EPA is less responsive to community
concerns abcut a remedy beirg impermarnent tharn to interests which favor
a lower cost impermanent remedy.” The incentives for this are to keep
the costs low for the responsible parties and the state that has to '
pravide 1A% of the cost if the responsible parties don't pay and
because EFR wants to distribute available funds as broadly as possible
ard wants to cbtain settlements with responsible parties to reduce
calls on Superfurnd money.

According to QTRA, "EFA pushes most ROD's to completion by the end
of the fiscal year and this kind of bursmaucratic pressure can lead to
poor clearnup decisions. Typically, there is less than cne menth
between the end of the public comment period and the issuance of the
ROD." I was told by Ms. Nelms that the USEFA wants to make a ROD
before the snd of March for its quarterly report. It's evident that
USEFA does not give public comment much consideration because of the
time allotted ~ 3@ days to review and comment on documents that have
takern USEPA three years to study and approve. Ironically, even though
EFR is familiar with the work and documents, they have rarely taken
less tharn 9@ days to review and revise them themselves during the
RI/FS. Evidently, ! can conly assume that EPA is just going through the
motions of "acting" like they want cur opinion and will give it
consideraion,

During this three year process, the only continuity has come from
our community. We now have our 4th USEPA community relations
ccordinator, and the DOEPA personnel assigred to our site have also
charged at least twice. From the beginning, our Resmedial Project
Marager, Erir Morar, has not instilled us with tha utmost cornfiderce in
the USEPA as an agercy. At cone point in the begirnning of the process,
wa requested a differert procject director but were assured by Ms,

FPage 3



SCTIVISTS CIONCERNED wi™h TZXIZE [N CLR MEIZ-BCES=CCIEZ
11l Islarng Road, Circleville, Okiz a4Z113 l-Ela-w7a-12aQ
Margaret MoCue, -wr Zommurnity relatiors coordirmatir at the time, t-at
Ms. Morar was quaiified ever %“hough she appears hesitant amd ursure -
respoard to specific questiorns about ocurr si1te at public meetirgs, At
mist meetings, she’'s appeared irdi1fferernt and somewhat sure iy when
she reads prepared statemernts. I, therefire, request that the

Cammurity Information Committee remaln 1n existence durimg any remed:ial
acticor ang monitoring to facilitate communicaticon with the community or
a regular basis.

Irn canclueion, I do rot beli:eve what USEFRA calls a “clearup
remedy” gives sverall pretecticr of public health and the ervironment.
USEFA has allowed toc many points to be vague and urnclear 1r this FS
which we would have appreclated the cpporturity to commernt =r and which
are evidently going to be decided by EFAR im the ROD. 1 must agree with
Serator Frank Lautenberg, head -f the Serate Environmernt arnd Fublic
Works subcommittee on Superfurd ard the ernvirormert, that the EFA
"instead of acting as a watchdog for industry is acting as their lap
dog.” The 13988 0TA study verifies that "The Superfurd toxic waste dump
clearnup program is ineffective, inefficient, and uses pennywise, pound-
fozlish methods that may have to be reworked at great experse." BHowers
Landfill is evidently just ancther statistic for another 0TR study
about the ireffectiveress of the Surerfurd program,

cc: William Reilly, USERA Rep. Mike Dewire
Valdus Adamkus, USEFA Region S Serator Jan Long
Goverror Richard Celeste Rep. Mike Shoemaker

Seriator Frank Lautenberg Mayor Mike Logan
Rttorney Gerneral Anthony Celebrezze, Jr.Senator Johrn Glenn

Fickaway County Commissicrners Feter Montague
Stephen Lester, CCHW Joel Hirschhorn, 0OTA
Serator Howard Metzernbaum John Adkins

Mark Scarpitti
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L) Priorttizs Uit Site

22 000S Wlle site huind ynger the
Compiohenswe Emargnme il Arcpance Compnancaton and Lidbiity Act of 1980 ICERCLANTS innung”)

BOWLRS LANDFILL
Circleville, Ohig

Conditions at Visting (December 1982): Bowers Landfill, also known as island
Road Lanafi {1, covers ol acres apout 1 mle north of Circleville, Ohig, within the
scioto River floodplain, The site 18 situated over & very productive aquifer
{capable Of yields of 1,000 gallons per minute) that supplies both industrial and
gomestic water, In 1958, 3 gravel pit started operations on the site. Shortly
thereafter, a tandfilling operation started in which soil from the nearby pit was
Jsed to cover refuse dumped on top of the existing surface. Little is known of
the initial years of the landfill, but from 196) to 1968, it accepted organic and
inorganic chemicals and genera! domestic and industrial refuse. In response to &
congressional tnquiry, two local chemcal manufacturers stated that 1n excess of
7,500 tons of chemical waste (physical state and concentrations unknown) had been
disposed of at this site. In July 1980, €PA identifies tolusne and ethyldbeniene
in water from the landfill, The State worked with the current owner, who hired an

engineering firm to evaluste the site. The State reviewed the report and asked
for additional information.

Status {July 1983): The State reviewed the additiona) information from the
wner and 15 awaiting the final Remedial Action Master Plan EPA is preparing. It

«i11 outline the investigations needed to determine the full extent of cleanup
~equired at the site,
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ACTIVISTS CONCERNEL Wik TIX.C

-

1:i Islard Ruad, Circiaevi.le, Ch:z

mEMZ TO: Valdus Agamkus, D.rgctor

USEFA Regicor S ——————
M n!uﬁnumjnbn»umm tf RCTICN
IN RE: Commurity Informat:zrn Commi
CnTe: February S8, 1793487

aZlid

ttee

=3 1IN CUR NEIS-BCRMCCDS

l~E1la4=474-126Q

w Naeve LEwn Ciia Ly Ms. Parvara Barrnett tmat thne
cintinuation of the Bowers Lardrill Community Information
Cimmittae Curing the remed:al action arnd angsing maintevarce
consideration.,
alsc beer tcld that USEFA has cornsidered cur commitiae to be

drcer the Record of Decisiasrn 139 wrder

He@ Superfurd process.

We have

S valuable assat for coaturicaticorn with the CImmurnity during

We, thnerefuore, respectfully reguast that the Bowers
Lardrill Commurnity Infirmasicn Committes be cortirued so that
we, thae coamuraity, may bw apprised of all werk
developments at the site. The Committee should not be
disbarded until a mutually agreed up:cn dete is decided by tha
Committaw that it is ro lirger reedes for comuumity

comtiurnicat 1or.

arnd
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ACTIVISTS CONCERNED WITH TAXICS IN OUJR NEIGHBOQRHOODS
111 Islarg Road, Circleville, Ohioc 43113 1-€14-474-13240

MEMO TO0: Valdus Adamkus, Director
USEFA Region S

C: WMD
FROM: Represantati -es of N .o CC: ORA
IN RE: Community Irnformation Committes
DATE : February 28, 1383

We have been told by- Mﬂﬁ-ﬁarbarn Barnett that the --
cortinuation of the Bowars Landfill Community Information
Conmittee during the remedial a:txan and ongoing saintenarcs
under the Record of Decizior in under consideration. We have
also beer told that USEFA has corsidered our committae $6 be -
a valuable assat for cammunxcltion with th. community durihg
the Superfund process. Tl
We, therefores, rcspcctfuﬁly --qucst that tha Baw.rt R
Lardrill Community Information Committese be continued %o that - .7
we, the Eommunity, may bc apprleed oFf all werk and =~ % “""[:
developmants at the site.” Jhe imittes should not be e
'p'?:'ﬁ"aatn Is decided ty"‘thc ""'"""""‘L

disbanded until a mutually agresd 4 -
60mmict¢=;§pat it is ro longar nocd-d for community R R A @g:;
communicat ion. )
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Toam mupmitting (e additiomal followimg commerts o the puniiz
commernt paricd of the Bowerg Lancfril]l Superfumd Si1te.

What '3 happaering to the Bowers andfill Supearfung site? Tha
USEFA arna ‘he paterntially respensible parties, ™PG armdg DuPont, have
jaat completed a study that coat appreoximataly 700,200 and are urnable
o give us anywnare conclusive informaticsn about the site. Volunes of
gata have bDeen gorerataed and a cantainumeant reammdy preposed which still
igrore potential threate praosented by this hazardeus waste site. The
USERD has stated that a final cleoarnup decicion will likely he made by
maren 21,

1. GROUNDWATER FLOW. feccording to the ERA study, grourndwater
fluw urndar the site is determined to be to the wast toward the Scigtwo
River and, therefore, the Circleville muricipal well fiwld located 1,9
miles acuth is rot expected to be affected by potential groundwater
contamirat ion,

The Dimscvrict S¢il and Water representative, Mark Scarpitt., hau
presentad informatiaon from a Department of Natural Rescurces study
which presents valid conflicting evidence about groundwater flow off-
site, Jivce the groundwater maves from the uplands to the Scictas Rivent -t
valley, it is probably combining at the viver and flowing south toward
the walls and ta fill in the depression crested by the hoavy industwrial
pumping iv the Circleville area. The USEPA did not study groundwater
flow outside the imnediate arsa of the site and could be making a
sericun anacouwrate assamption about potermtial rigsks to our water
supply. They have igneored and have riot refuted this evidenes ard have
ne plans to inotall menitoring wells betweern the sito amg the city
wlls.

2. LODCATION OF WASTES. Previcuc testirg at the site showed high
levals of contaminants in leachate and grourndwater in 1380 and 17981,
Frecent teet resulta gererally show low levels of contamirants. The
EFA study states that about 4Q% of the waste was gererated by various
indugtries oparating ivn the area, including PPG and DuPort, amorg
cthers. Responses by FPG and Dupont to a federal survey ir 1978
irdicate they dumped 1700 and £@OQ torng of material recpectively.

Other luocal industries evidently did rot reaperd ta the asurvey.

USEFA hae rot drilled into the site cr installed moratoring waells
mtside tha cite t2 determire the location of wastes but iy propos‘ng a
renedy to contaiv comethirng.  One major area ignored by this ctudy i1e
that this 31t@ Yloods frequently which has precarntsd great potential
for contaminant migration since its clomure im 1968, In 3 198% meeting
with local citizens, M, Roger Hamnahs of DEPA acknowlaeuged this
concarn and promised that “DEPA will require testing further cut from
the site until contamirants are located if rnot located at the initial
test sites.” Where is M-, Harnmahs rnow?

3. METHANE GAS. The EPA study negates any threat from metharns gas
and the reed for any gas venting system since thig site has been closzed
for 20 yrars. However, specific air testw for metharne gas were ~ot
parformed at the site. -

According to an Army Corp of Erngiresrs repert (January, 1984),
lardfill sites can give off nethare gas for %0 years or wmore aftar
closure, ecopecially dites constructed pricr to 1970, like [owers, that
*d no gas venting systems. The proposead containment with ne gas

nting could cause methare gas to migrate laterally, carry
contastinarnts to nearby Fones and present a public health cnergency. An
example 1n cur cwn state is the Industrial Excess Langfill cate in

Uriiontown whera nethane gas was flurrd to be migroting laterally ang
ander rgarty bhrmoes,

Bimeies o
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4. THE SUFERFUND LAW =ND

CLEANUR STANDARDS. UGERA ard DEOQ have
irterpreted the Superfurnd cleanup standards for Bowers to mearn meeting
‘cusrrant Ohio solid waste landfill closure standardga’. However, solid
wadste Clocure laws are rmot relevant and appreopriate for hazardous waste
si1tes.

The Suparfund law states that the remegy must comply with any
atate ervirormantal or facility law that is rot less stringent tham any
federal law for the hatardoue substance or release in gquestieon, Selid
wakte closure laws are rnot relevant arnd apprepriate for hazardous wasto
sitas. This sitc should rot set 8 precedent for cthes harardous waste
siten, such as the Barthelmas Landfill, to be treatad liike solid waste
sites.

USEFA and DEPR are usirng solid waste laws bocause they are
relevant and appropriate for what they want to do to the aite, Usinvg
salid waste laws forr a hazardous waste site is rot iv conpnliance with
the Super-furnd law cogui emest that a first criteria shauld be the
overali protection of the public health und the envircrment.

In summary, a final cleanup decision cannot rely on a study that
makes majcr assumptions baned orn speculation 4r such limited data.
UGEFA states their renedy addresges & worsl case serarics sibtuation. 0O
worent case soenaria cituation would rot igrore major canflicting
evidarce or urnarnswared areas of concgrn. 14 13 rnot surprising that osuch
little or poor oversight «f the work at Bowaers ¢courved with the
constant turnover oaf personrmel at both USEPA and QEPA. Ouwr conntunity
cffored & major read for continuity to this process. HMHowever, i1f USEFRA
had beaer recaptive to 2ur community's suggestions during this study, we
coula have had a morc credible study and be cornfidant about movaing
forward to resclve the potential problems presented by HBowers,

Fer A Clearner Evivironment,

W & A

Cynthia Gillen, March 19, 1389



ACTIVISTS CONCERNED WITH TIXILS [N CQUR NEIGHBORHZQODS
111 [slarmd Roaa, Circleville, Ohio 43113 1=6lé—a7L=1249

— et e SR A i - ——— ———

We believe the only conscienticus appreach to the potential problems

presented by cour neighbornocd Superfund site, the Bowers Landfill,
should be as follows:

First and foremost, a fence around the site and menitoring wells
between the site and the City's well field should be i1nstalled
immediataly regardless of any cleanup decision. Common sense tells us

these gubilic protective messures should have been 1nstalled five years
ago prior to any Superfund study.

2 final decision about the clsanup at Bowars Langfill should bde
postponed until serious gquestions are answered raegarding groundwater
flow, location and nature of wastes, and methane® gas. In addition, any
"eleanup" decision made using Ohio solid waste laws is not in
compliance with the Superfund law requirement that protection of the
public health and the enviraorment should be a firet priority. Seolid
waste laws are not relevant and appropriate for hazardous waste sites.

We belisve parmanent Cleanup treatments could be considered if
these ma)or areas Oof concern ware addressed. This reguest is not made
lightly. We want a final solution as much as anybody. The problem is
that there are many reasons to question the sansibility of EPA's plan.
We are rot questioning EPA'y decision just to be difficult and our
position is not unique as is evident in the Office of Technolagy
Assessment study about the ineffectiveness of the Superfund program.

We feel strongly that EPA should answer all intelligent questions
and overcome the many contradictions in their study rather than leave
us with a faulty "cleanup" at Bowers. Nobody in this county wants to
ve fighting this battle again in 1S ywars. EPA's preopossd remady does
not give us the least risk possible and we think their decision is

influenced by coat. Pickaway Countians should not sacrifice their
quality of life for sconomics.

We have not heard from anyone in the County who likes the EPA's
proposed decision., Senator Jan Long, the Pickaway County Commissioners
ard sevaral City officials and councilmen have similar concerns and
are submitting their statements to USEPA. Ohio EPA representatives
sven agreed that all our concerns are valid in a meseting on Tuesday
with Senator Jan Long and ACTIOCN repressntatives. In fact, they statad
their commants about the proposed plan would include similar concerns.
However, it appears they are resigned to working within the
inadequacies and politics of the system and succombing to USEPA's
haste to meet its Malf-year report deadline of March 31, 1989.

We think USEPR should reassass their prioritiss - a first being
to address adequataly the cleanup of Superfund sites. We think OEPR

should reassess their priorities -~ a first being to insist that the
Superfund work as the law intended.

As Pickaway County residents, wa will not sacrifice our
enviranment to become another statistic for another study about the
irneffectiveress of the Superfund program. We will not stand by while
poor dec1sions Cost us misery and money in the future.

Thursdavy. Mare~n 1£& 1mam

-’
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ACTIVISTS CONCERNED wiTH TOXICS IN QUR NEIGHEBOR=OODS
lll lsland Roaa (~wmart, Circleviile. Qhia 431,
ImE lb-wZo=1242

ACTICON 13 a public i1nterest enviranmental <rganizaticon formea 17
Septenner, |384, for tne specific purpcse of working o the Bowers ang
Eartrnelimas Lanafills which threaten to contaminate the Teays RAquifer, cur
water supply, and the Scioto River, Sirce ACTION's crigin, we have become
inveliveo 1 acdressing 4ll potential envirormental prodlems withan cur
county, ACTION's pro)ects and 3e@rvices 1nclude Dut are rot limiteo to the
following: Bowers Landfill Superfurd site, Barthelmas lancfill,
sewage/sludge applicavion orm farmland, water and 831 monitoring 1in
coorgiration with the Student Environmental Health Project of Varncerp:lt
University, PEG's regional hazardous waste 1ncinerator, PPG's plant s:ite
grourdwater contamiration, sciid waste management and recycling, schoc]
programs, angd the ACTION office whicn has extensive envircrnmantal rescurces
incluoing news articles, books, videotapes, magazirmes, legislative bills,
goverrmernt gublications, and rewsletters from other anvirornmental
organizations,

RCTION nas worked hard ta bBring 4 greater dwareress to our community of
our snvironmental problems and the many threats to the county's air, water
ang sc1l. Hy sttending envirconmental conferences, speaking te the young
. PEoRI® 17 tNE SChools wNo will mventually inherit thesa prodblems, werking

with the EPA, i1ndustry and other government officials for more citizen
- participarion, and speaking to area Srganizations, we thinmk we are maKing a

si1graficant 1mpact far good 1n FPickaway County.

ACTION's mambers are nighly motivated ard decicated to cleaming up
enisting proclems and from preventing cther problems from ever materializing
by marking goverrnment responsible to those pecple whe are most affected by
acllution. Environmental 1mpacts need to be 4 major consideratian when
planning growth for our community in order toc not jecpardiIs Our present or
future economy., {ndustry can be a resporsible and consicderats reighbor by
cur 1nsisting that the laws be snforced and that new laws be passed that give
incerntives for slimration of both solid and hazardous wastes by safe methods
sUCH as wastes exchange, nautralization, source reduction, bDacterial
treatment, and recycling.

ACTION NEEDS YOUR HELP'! We reed you in this immansa task. We nead
your time ang contributions to comtinue and further cur work.,

i S G S e e —

LIS
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Completa this form and mail to ACTION, 111 Ilsland Road, Circleville, Oh 43113
(To te a voting memoer, you must be a Pickaway County resident.?

Name

-

Address

Phorne___ e Confidential Membesrsnip {(check here)

- ——

rgmoeranik fes pgr vear - Pleasw make checuks payadle to ACTION.
{Incluaes three rnewslestters a year)

singl..l..'....l...l.l..‘la #.milyll.....lll.......“’.ﬂ@
- T-1-1,1 1] ol 11 B.n.factor........‘SG & above

Ccr‘bﬂr‘lt.........---.--’E@O

Retired, Stucent 27 LINItEO IPCCMB. «cvesescrcnssansnnaannssced 5,00

e

I want to pe an ACTION volunteer (cheacw reaw-:



ACTIVISTS CONCERNED WITH TAOXICS IN OQUR NEIGHBORHOQDS
111 lslang Road, Circleville, Qhio 43113 1-6}14-974~124Q

what 1s happeraing to the Bowers Landfil]l Superfurd site? The
USEPR ang the potantially responsible parties, PPG and DuPant, have
Just compisted a study that Cost approximately $720,000 and are unable
to give us anymore conclusive i1nformation about the si1te. Volumes of
data have besen gensrated and a contairnment remedy proposed which astill
ignore patantial threats presented by this hazardous waste a1te. The
USEFR has stateo that a final cleanup decision will likely bDe made Dy
March 31l.

1. OGROUNDWATER FLOW. RAccording to the EPA study, groundwater
flow under the site 1s determined to he to the west toward the Sciotoe
River and, therefore, the Circleville municipal wall field located 1.5
miles south. is rot expected to be affectad by potantial groundwater
contaminat ion,

The District Seil and Water repressntative, Mark Scarpitti, has
presented information from a Department of Natural Rescurces study
which presents valid conflicting evidence about groundwater flow off-
site. Since the groundwater moves from the uplands to the Scioto River
valley, it is probably combining at the river and flowing south toward ‘w
the wells and to fill in the depression created by the heavy industrial
pumping 1n the Circleville area. The USEPA did not study groundwater
flow outside the (mmediate area of the site and Could be making a
Seri1ous i1naccurats assumption about potential risks to ocur water
supply. They have ignored and have not refuted this esvidence and have
no pians to install monitoring wells between the site and the city
walls.

2. LOCATION OF WASTES. Previous testing at the site showed high
lavels of contaminants in lsachate and groundwater in 1980 and 1981,
Present tsst results generally show low levels of contaminants. The
EPA study states that about 43X of the waste was generatesd by various
industries operating in the area, including PPE and DuPont, amang
others. Responses by PPG and Dupont to a federal survey in 1978
indicate they dumped 170@ and 6323 toang of material respectively.

Other local industries evidently did not respond to the survey.

USERA has rot drilled into the site or installed monitoring wells
outside the si1te to determine the location of wastes but is proposing a
remedy to contain somathing. One major area i1grored by this study is
that this site floods frequently which has presented great potential
for contaminant miQration since its closure in 1968. In a 1985 meeting
with local citizsns, Mr. Roger Hannahs of QEPRA acknowledgad this
concern and promised that "OEPA will reguire testing further out from
the site until contaminants are located if not located at the initial
test sites.” Where is Mr. Hannahs now?

3. METHANE GAB. The EPA study negates any threat from methane gas
ard the need for any gas venting systam since this site has baen closad
for 2@ years. However, specific air tests for mathane gas were not
performed at the site.

According to an Army Corp of Enginsers report (January, 1984),
landfill sites can give off metharne gis for 58 years or more after
closure, especially sites constructed prior to 1970, like Bowers, that
had no gas venting systems. The proposed containment with no gas
venting could cause methane gas to migrate laterally, carry
contaminants to nearby homas and present a public health smergency. An
. example in our own state is the Industrial Excess Landfill site in
Uniontown whare methane gas was found to be migrating laterally and
under nearby homes.

4. THE SUPERFUND LAW AND CLEANUP STANDARDS. USEPA and QEPR have
interpreted the Superfund cleanup standards for Bowers to mean meeting
"ourrent Ohio s$0l110 wastas landfill closure standards”. However, solid



ACTIVISTS CONCERNED WITH TOXxI1CE IN OUR NEIGHBEORMOODS
111 lelana Raoada, Circleville, Jhio 43113 1-6lé-474~124Q

wasSte ClOSure laws are rot relevant and appropriate for NMazardous waste
si1tes.

The Superfund law states that the remedy must comply with any
state environmental or facility law that 1s not less stringent than any
federal law far the hazardous substance or reledse 1 question. Solaid
wastes closure laws are not reisvant and appropriate for hazardous waste
sites. This si1te should not set a precsdent for other hazardous waste
sites, Such as the Barthelmas Landfill, to be treated like solid waste
si1tes.

USEPA and QEFA are using sclic waste laws becauses they are
reilevant and appropriate for what they want to do to the site. Using
30}lid waste laws for a hazardous waste site 13 not in compliance with
the Superfund law requirament that a first criteria should be tha
overall protection of the public¢ health and thae anvironment.

In summary, a final cleanup decision cannot rely on a study that
MAK®S MA)Or Assumpticons Dased on speculation or such limited data.
USEFPA states their remadcy addresses a4 worst Case senario situation, A
worst CASE SCHNAric situation would rnot ignore ma)oer conflicting
evidance or YNnanswersd areas of Concern., It is not surprising that such
littles or poor oversignt of the work at Bowers occurred with the
constant turrnover of personnel at both USEPR and OEPR. Qur community
offared a major rneead for continuity to this process. However, if USEPA
nad been receptive to our community's suggestions during this study, we
could have had a more cradible stugy and be confidant about moving
forward to resclve the potential problems pressntac by Bowers.
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EPA landfill plan s’

Dy Don Baird
Diagwess S0l Auparier

CIRCLEVILLE, Chio = Tha lederal gov-
arnment's proposed program (o clean up &
taxie waste dump at this city's western edgs
was triticicad by Pickaway nty residenta
yusterday a8 poorly planned and insdeguats.

“U'm pivilully disappoiniad,” said Jobn Sto~
lars of Cireleville,

When Riolare asherd whathar othars AMmONK
the SBjwopis who showed up Lo commant on'
tha pian feit tha same way, mosi Faised thair
hands and some appiauded or cheersd.

Swlm spae st a public haariag heid by
ihe U.S. Environmenial Protagtios Agency at

Cirelaviile lhuh Stheol yesiarday o masaure

ths eommunity's seeopiants of 143 plan 1o cap
ihe abandonad lowers Landfill with 4 feet of
clay and Lopeoil.

SINCE 193, the tand(ill has bean on the

Superfund Matioaal Priorities List ue ons of -

the nation’'s worst uncantroilmi and lhu-
daned hezardous wasle sitee.

The land{ill in oo 12 acren & mile northwest
al Cieelaville and about 25. miles south of -

Columbuys,

Maoat peopile who anchs eriticizsad Lhe EPA's
choice of remedien, which carries an sstimaiad
pries tau of S mitlion.

The LI'A choss its tisanup pian, which
calls fur faneing Bowers Landlil and monitor
ing yrownd waser with st jasat 15 tast walls,
from anwng nina sliernatives = from gern
cont for leking no aciion W more than 313
million for & mure yxpensive plan that iachud-
wd o Nluwi rotection dike,

Tie proferred Jsiau 3ls0 includes restricling
acevws 1o the landlill managemant of surface -

debrig, improvemant ia srosion sontrel, flood *

protection and Jrainayge, and using clay o
cover the landfiil,

STOLALZ BAID e Woughi s Luxic

[ 2"
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folks rap.
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the sita is low,” an EPA-
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in{amouslove near Nisgaen Pails, N.Y/

Cynihin Gillen, & spokesman for Activists.
Conesrnad With Taozies in Qur Neighborhood,
said the EPA plan leaves tos many questions
unanaweesd, including the queation of whst'
hapnaned Lo ugun}tgnu mquud ia wucr
Laais
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unﬂndu. Lt
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south of Lhe (sad(il -
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& possibiiliny,

She miso said the WPA aduuu uut it
Howers Lanalill had operated after new laws
had Leen put inta elfecy, iL wauld hava besn'
aubjeet Lo atriclar cleanun refjuirements ds 4
hasardous wasle site mluud of being- !.mud-
.84, nalid wasty jandfl]

~1n writlen’ eommnu nubmll.l.ld o Lho
EPA, Gilisn said. “1t wouid appear that U.S.
EPA hus wnsL;pqa usaless lwdy that hu ne
mﬂwn .
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Comments from Government
Agencies and Officials
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To: The President and membera of Clty Council,
Circlevilie, Ohio

Whareas, in the opinion cf many concerned informed

citizens, it hes not heen conclusively demonstrated

that the well field which supplies watsr for the

City of Circleville is complstely safe from contaminae

tion by hazardous westes depositad in the Superfund

Site known aa the Bowers Landfill, I stroagly urge

that the President of City Counecil write the Ohio

and U,S, Environment Protective Agenclies expreasing

pur concern, and requasting that adequate zround

monitoring wells be placed in locations appropriate

to assuring protection of our water supcly,li.,e, between
~ our well bed and the lLandfill,and that this sction

be taken as part of that remedial action which is

sventually selected,

Suoh written comment mugt-be submitted to the 11,8,

EPA by Maren 16, 1989,

-

Reaspectifully auhmitted,

e Lo hinn,

Robart N, Phillips

Councilmen, Fiprsc Ward
Georgette Nelms U.S, EPA Ragion §
Community Relaticns Coordinater 230 South Dearborn
Offlce of Public Affairs Chicego, Il 60604
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Conrgette velms

Communitv Relaticns Coordinator

U.S. EPA Region 5 Mareh 9, 1989
230 5. Dedrhorr Ave,

Chicago, IlI. 60604

Dear Ms, Nelms:

The point of this letter is not necessarily to communicate my
disagreement over the mcthod in which the EPA has recommended to
"remecy" the problem at the site of the Bowers Landfill as much as it is
to express my displeasure over the manner in which the alternative was
presented to local citizens,

I feel the EPA was ill-prepared to fully respond to many of the
questions posed by members of the community who attended the public
information meeting on Feb. 28, 1989 at Circleville High School.

As a Circleville city councilman, | feel taxpayers deserve and
should expect better response from governmental bodles than what they
received from the EPA, In particular, inquiries concerning the decision
rot to physically removg woste from the site were met with the response
that total removal of the waste was simply not one of the options
investigated,

The remedy recommended by the EPA has some merit but I feel it
doesn't go far enough to provide for the future safety of the 13,000+
citizens who depend on the Circleville water supply. Many members of
this community, including myself and other councilmen, feel additional
monitoring precautions should be included in your remedy.

One such precauticn would be to locate ground water test wells at
strategic points between the landfill and Circleville's water field. As
your plan presently states, most test wells are in the immediate ares of
the landfill,

I realize the EPA becomes involved in battles on many fronts when
making decisions that may satisfy some groups but could cost others
millions of dollars. Nevertheless, it is important not to misjudge the
impact your decision will have on those who live and raigse their families
here. It is hoped your final solution reflects at least some of this
community's interests.

Sincerely,
David M. Crawford
Circleville City Councilman

431 N, Court St,
Circleville, Ohio 43113



Jan Michae! Long
State Senator

Chio Sanate
17tn District

MEMORANDUM

TO: ©Ohio Environmental Protection Agency
United States Environmental Protection cy

- ;
FR: Jan Michael Long f\\.- / L;4<( '
Stats Senator k\_ﬁﬂLfQ 4

17th District Ohioc Senate

RE: Bowers Landfill Srper Fund Sight/Public Comment

N

DATE: March 14, 1989

Thank you for the copportunity to allow me to submit to
vou this date my public comment for the record and to be
reviewed by the respective Environmental Protection Agencies
in their consideration of rendering a record of decision on
the closure and cleanup of the Bowers Landfill Super Fund
Sight. I submit these comments not only as the State
Senater who represents the gecographic area known as
Circleville and Pickaway County in the 17th Ohio Senate
District, but also as a citizen of the City of Circleville. ~

While our community and indeed our state is most
interested in forging a remedy to the Bowers Landfill
problem, all of us want to assure ourselves that such a
clesnup is one that is safe, protects the environment for
present generation, as well as future generations, and also
is one that we will not have to revisit in the near future.
Based on these underlying premises, my public comment is a
request for the US EPA region § and the Ohio Enviornmental
Protection Agency to withhold or postpone any records of
decision on the Bowers Landfill closure until some major
areas of concern are addressed and satisfactorily examined
by a thorough study of additional information necessary to
make a permanent environmentally sound decisions.

Jan Michael Long

Committees:
gt:t' SQ:::: r Scott E. Elisar Education ano Retirement
St ‘to 7'1e .8 Legisiative Aide £ {(Ranking Minonty Memoern
(:«:laurlew.m?:t.J Or 432080604 Pam Spanqier inance

6144668156 Secretary Highways and Transportation




Having attended the hearing on the public comment and
question session some two weeks ago, there were some matters
that came to my attention and that raised some concerns on
my part. For example, the Bowers landfill is perhaps one of
the most toxic and hazardous in this state, if not in the
United States. Yet, the closure standards that would be
applied to the Bowers Landfill would be those closure
requirements that govern the closure of a solid waste site.
It is my understanding that this is acceptable because of
the technical requirements of the law as it relates to the
time of the laat use of Bowers Landfill. Certainly, if the
landfill contains materials that would qualify it as a
hazardous or toxic waste landfill in 1989, then it seems to
only make sense that the closure should be made pursuant to
the guidelines and regulations governing hazardous waste
landfills. The mere fact that termination of use was soune
two decades ago should not remove the closure from the
hazardous waste closure requirements.

Secondly, it was my understanding at the public hearing
that the alternatives for closure need only satisfy a
thirty~year life span regquirement, From the public safety
standpoint, as well as from the public funding standpoint,
it seems as though a permanent solution should be pursued
and not one that maAy require additional closure remedies in
twenty or thirty yeaps. As a legislator who is w@moat
concerned with funding issues, I can assure you that I would
applaud efforts that deal with one time permanent costs, as
opposed ta future potential unknown @monetary costs for
intermedial work.

Next, I would like to comment on areas that appear to
not have been thoroughly examined in the initial alternative
proposals. The issues that should be more thoroughly
studied and further data collected, would be issues dealing
with the groundwater flow outside the immediate area of the
site. Perhaps the installation of monitoring wells between
the site and the city wells would adequately address this
issue. Additionally, there appears to have been limited if
any, testing at areas outside the site to determine the
location of any migrating waste,. Before we can talk about
total containment, it would be helpful te fully understand
the extent of the contamination.

Finally, the threat of methane gas migration seems to
be one that has not been adequately examined in the process
of formulating these porposals. The question of the absence
of gas venting systems ¢o prevent lateral migration of
methane gas should be addressed.

-t



Thus, considering all of the unknown and unanswered
variables in this very complex problem, [ would strongly
urge the US EPA to postpone any record of decision until
these questions are gatisfactorily examined and answered.

Again, thank you for allowing me the opportunity for
this additional public comment.

omar



The City of Circleuille

DEPARTMENT OF PUBLIC UTILITIES
114 WEST FRANKLIN STAEET
PO. BOX 209
CIRCLEVILLE. OMIO 43113
TELEPHONE. (B14) 4772551

MICHAEL E. LOGAN ATWQOD P JONES. PE.
“sYOR DIRECTOR OF MUBLIC SERVICE

March 15, 1989

Ms, Erin Moran

Remedial Project Manager

Remedial and Enforcement Branch (EHS-11)
US Environmmental Protection Agency

230 South Dearborn Street

Chicage, IL 60604

Dear Erin:

This letter will serve to notify the USEPA of the City of
Circleville's coaments on the "Feasibility Study for the Bowers
Landfill, Circleville, Ohio" dated February 3, 1989.

On page 1-5 of the report the first paragraph states "According to
information on file with the CEPA, <the majority of waste materials
deposited on the site consisted of residential refuse collected by the
City of Circleville as well as by several private haulers in the
Circleville area." That part of the statement referring to refuse
being ccllected by the City of Circleville is incorrect. The City of
Circleville has never collected residential refuse with City crews and
equipment nor has the City contracted such work to private
CONtractors. Residential refuse oollection within the City of
Circleville has been and continues to be the responsibility of each
individual property owner and as such each property oWner makes
arrangements with individual haulers to haul their trash.

on page 3-38 undar the paragraph entitled "Erosion Control and
Drainage Improvements" the report discusses the installation of sheet-~
piling protection at the north end of the landfill adjacent to the
Scioto River in order to provide containment for the stone riprap to
be installed at that location. The City's position is that botn the
sheetpiling protection and the amount of riprap to be installed is not
sufficient given the fact that during severe floods the entire north
leg of the landfill is at risk. According to a report prepared in
October 1966 by the Department of the Army, Huntington District, Corps
of Engineers entitled "Flood Plain Information, Scioto and Olentangy
Rivers, Ohio, Main Report", the 100 year flood elevation at the Bowers
Landfill site is approximately 675 feet above mean sea level (msl).
This 100 year flood will be over the top of the existing landfill by
approximately 10 feet. The City requests that the sheetpiling
protection be extended to the east on the up river side and that the
length of the riprap be extended considerably to protect the north leg
of the landfill that protrudes out into the flood plain area.



The south end of the landfill 1s des:igned to have stone riprap on the
erngd that protrudes inte the floodplain. Since this area is
immediately adjacent to the Florence Chapel Road bridge (Red River
Bridge) over the Scioto River the entire flow of water in the Scioto
River mist past undermeath this bridge and severe scouring problems
may ocour to the edge of the landfill at this locaticn under severe
flood conditions. The City's position is that sheetpiling needs to be
installed in this area to prevent the undermining of the riprap in
this area and the riprap itself needs to be extended consideraply in
order to provide adequate protecticon in this area.

The final major area of concern of the City of Circleville with the
report involves the lack of specific recamendations for a ground
water monitoring system that will serve to protect the City of
Circleville's public water supply. The City's existing well field is
located adjacent to the water treatment plant approximately ! 1/2
miles south of the Bowers lLandfill. Approximately eight years ago the
City of Circleville undertcok an engineering investigation to
determine whether a future well field could be located at the old
pumping station site on the west side of the Scioto River off of River
Road. The site is identified on Orawing Number 1 Vicinity Map as
"Pumping Station“. The City's report indicated that the area around
the old pumping station, which is currently still owned by the City of
Circleville would serve adequately as a future well field site for the
Circleville water treatment plant. There exists a 16" watermain that
runs fram the old pumping station site to the current water treatment
plant on Island Road that cQuld transmit raw water to the treatment
plant.

The City feels that it is absolutely essential that adequate
monitoring for both of <these locations is necessary in order to
adequately protect the City of Circleville's public water supply. The
City 1is of the opinion that additional monitoring wells need to be
installed off site of the Bowers Landfill and an appropriate
rmonitoring program be devised so that these two sites would be
adequately protected from any migration of hazardous materials from
the Bowers Landfill. I would suggest that the construction of
additional monitoring wells and and an adequate monitoring program be
developed as part of the work to be done on whichever alternative the
USEFPA selects as to the proposed solution to the problems at Bowers
Landfill. The City of Circleville will want to be involved in the
development and review of such an addendum to the proposed plan.

If you have any questions on the above matters, please do not hesitate
contacting me.

Very truly yours,

<

Atwood P. Jo P.E.
Director of lic Service



City of iccleuille

MICHAEL E. LOGAN, MAYOR
CITY HALL, 127 SOUT~ COURT STREET
CIRCLEVILLE. OH10 43113.1611
TELEPHONE (611 477.2551

March 15, 1989

Ms. Erin Moran

Remidial Project Manager

Remidial and Enforcement Branch (ERS-11)
US Environmental Protection Agency

230 South Dearborn Street

Chicago, IL. 60604

Cear Ms. Moran:

This letter is regarding the City of Circleville's
comments on the Feasibility Study for Bowers Landfill,
Circleville, Ohic dated February 3, 1989.

The first paragraph on page 1-5 stating the majority
of waste materials deposited on the site consisted of
residential refuse collected by the City of Circleville
as well as by several private haulers in the Circleville
area 1is not correct. I would like to emphasize the
City of Circleville does not collect residential refuse
with City crews and vehicles nor does the City contract
such work. Residential refuse collection within the
City of Circleville has been and continues toc be the
responsibility of each individual propearty owner and
each individual property ownar makes arrangements with
private haulers to haul their refusas.

The City's position concerning erosion control and
drainage improvements is that both the sheetpiling
protection and the amount of riprap to be installed
is not sufficient due to the fact that during severe
flooding the entirs end of the dike is at danger. The
City requests that the sheetpiling protection to be
extended to the east on tha up river side and that the
length of the riprap to bs extended extensively to protect
the north end of the landfill that protrudes out into
the flood plain area.

CIMCLEVILLE. OnIO IN 1828
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Since the south end of the landfill is immediately
adjacent to the Florence Chapel Rcad bridge over the
Scioto River, the entire flow of water in the Scioto
River must pass beneath this bridge and serious scouring
problems may occur to the edge of the landfill at this
location under serious flood conditions. The City's
viewpoint is that additional sheetpiling neaeds to be
installed in this area to prevent the undermining of
the riprap and the riprap itself needs to be extended
considerably in order to provide adequate protecticn
in this area.

A major interest of the City of Circleville concerns
the lack of specific recommendations for a ground water
monitoring system that will serve to protect the City
of Circleville's public water supply. The City's existing
well field is located adijacent to the water treatment
plant approximately 1 1/2 miles south of the Bowers
Landfill. Approximately eight years ago the City of
Circleville undertcok an engineering investigation to
establish whether a future well field could be located
at the old pumping station site on the west side of
the Scioto River, coff of River Road. Tha site is
identified on drawing number 1 on the Vincinity Map
as “Pumping Station®. The City's report implied that
the area around the old pumping station, part of which
is currently still owned by the City of Circleville
would serve adequately as a future well field site for
the Circleville water trsatment plant, There exists
a 16" watermain that runs from the old pumping station
site to the current water treatment plant on Island
Road.

I would like to stress that the City is extremely
concerned in having adequate monitoring for both of
these locations in order to sufficiently protect the
City of Circleville's public water supply. The City
strongly suggests that monitoring wells be installed
off site of the Bowers Landfill in such a manner that
would detect any migration of hazardous materials in
the direction of these facilities.

P R



B e

My opinion is that additional monitoring wells need
to be drilled and an appropriate monitering program
be cevised so that these two sites would be adeguately
protected from any migraticn of materials from the Bowers
Landfil], I would suggest that the construction of
additional monitoring wells and adequate monitoraing
wells and a sufficient monitoring program be developed
as part of the work to be done on whichever alternative
that the USEPA selects as to the suggested soluticon
to the problems at Bowers Landfill. The City of
Circleville will want to be inveolved in the review and
development of such an addendum to the proposed plan.

If you should have any questions regarding the above
concerns, please do not hesitate contacting me.

Very truly yours,

Mifhael E. Loqané

MAyor of Circleville




Stata of Ohio Eaviroamestal Protaction Agency \

Cantral District Office
PC. Box 1049, 1800 Waseriark Dr.

Columous, Dhio 43266-0149 Richard F Caleste
1614] 6442055

Governar

Margh .5, 1989 RE: Comments on Proposed Plan
for Bowers Landfill

Georgette Nelnms

Office of Public Affairs
U. S. EFA, Region V

230 South Dearborn Street
Chicage, Illinots 60604

Dear Ms. Nelms:

Ohio EPA hasg several comnents on tha Proposed Plan for Bowers
Landf{ll, Circleville, Ohio., Because of uncertainties not
addressed or ansverad in the Remedial Investigation (RI) or
Feasibility Study (FS), Altarnative 4 may be viewed as an intercim
action rather than a final remedy. State ARAR's will conly he mat
by Alternative 4 1f the conditions at the site remain stable. If
the conditions change, State ARAR's may not be met by thig
alternative. Therefore, a more detailed contingency plan far
emergancy removal and a more detalled ground water monitoring

program are necscsary if the selected rsmedy is to be accepted asg
the remedial acgtion.

A detailed contingency plan and a more sxtensive ground water
monitoring program must be included in the Record of Decision
(ROD). Because U. S. EPA maintaing that the Statesg have only
those rights set forth in Sections 113 and 121 of CERCLA and that
the States are gomahow precluded from enforcing State laws at NPL
sites, addressing these isszues during the deasign phaze will not
afford the State of Ohio substantial mmaningful involvemant in
the ifnitiation, davelopment, and seslection of tha remadial action
or tnsure that the remedy complies with.State law. Given the
limited role assigned to the Statm by U. $. EPA, considerable
detail in the remedial alternative must be agreed to immediately
i# Ohic EPA is to concur with tha ROD.

The Propoxed Plan does not describe the contingency plan that
will be implemented should the praferrad remedial alternative
faitl. Tharefors, tha ROD should address thoss situations {(e.g.
detection of ground water or surface water contamination, srosion
of the cap, damage to the fance, production of leachate or gas)
Lthat vill trigger the inplementation of the contingency plan.

The RCD should algo address the lavels of contamination that will
trigger the implementation of the contingency plan, the actions
that will be taken ag part of the contingency plan, and identify
those who will carry out the centingency plan.



Geprgetta Nelns

Office of Public Affairs
U. §. EPA, Region V

Page 2

March 15, 1989

The Proposed Plan also does not adequately describe the ground
water monitoring program that will be established as part of the
preferred remedlial alternative. Therefore, the ROD needs to
speci1fy which wells will be sampled, how often the wells will be
sampled, and for what parameters the wells will be gsampled. The
valls should be campled on a monthly or bimenthly basis for the
first year and on a quarterly hasis for the next tuwe to five
years., If the levels of contamination (n the ground Jater do not
increace over this time pariod, thean a reduction in the frsqusncy
of sampling may be considered. The samples frem the wells should
be analyzed for all target compounds each time the wvells are
sanpled.

The installation of additional ground watar monitering valls is
algo neceszzary to develop a aonitoring wvell system that will
adegquately detact potential future reieaseas of contam:inants from
the site. Well clusters should be installed in the following
locatione:

1. Betwveaan Wall Location S and Well Location §.
2. Between Wall W-10 and the bend ¢of the landfill.

3. Offsite, betwesn the landfil]l and the Circleville municipal
well field.

Because of flooding of the Scicto River and uncertainty about the
amount, composition, and mobility of wastem in the landfill,
conditiong at Bovers Landfill ara likely te change. In order to
fully comply with State law and protect the snvironment, the RQD
mugt have a contingency gplan that can be eagily and rapidly
implementad and a ground water monitoring system that will
adagquately deatect any potential future releasseas ¢f cantaminante.

Sincerely,

Cabenalr. ¢ Sinezztom

Deborah J. Strayton
Otfice of Corrective Actions -
Central District Office

¢e Erin Moran, U0.85. EPA, Region V
Maury Walsh, OEPA, Deputy Director
Dave Strayer, OEPA, OCA
Kathy Davidson, QEPA, QCA
Cindy Hafner, OEPA, Lagal
Jack Van Kley, 0OAG
Chris Korleski, OAG
Jan Michael Long, Ohio Senate



COMMISSIONERS CLERK.-AQMINISTRATOR

GEORGE H. HAMRICK TERRENCE J. BERRIGAN
JOMN F. FISSELL Telephone §14-474-4083
RUTH NEFF $14-47 48004
PICKAWAY COUNTY 8144746008
BOARD OF COUNTY COMMISSIONERS
AOOM 5, COURT HOUSE
CIACLEVILLE, OHIO 42112
Marech 15, 1989
Georgette Nelms
Qffice of Public Affairs
Chicago, Illinois 60604

Ms. Neims,

After reviewing the EFA's planned response to the Bowers Landfill problem,
we feel it is our obligation to offer our cuments for the public record.

Many citizens of Pickaway County have devoted a great deal of time and
effort in studying the technical aspects of the EPA's studies and recawnendations.

They have presented to us their concernd and after considering the information,
we would strongly request the USEPA Regicn 5 and the Chio EPA to postpone
a Record of Decision until the following four major areas of concern are re-
considered:

1. We have received conflicting accounts as to the direction of the
groundwater flow. If the USEPA did not study groundwater flow outside the
immediaste area of the site, an inaccurate assumption of the potential risk
to our water supply aould be madae.

2. According to reports, tsts to discover ths contaminants have generally
been restricted to around the site, Without testing larger areas around the
landfill, no evidence of off-site migration could be determined.

3, We have been informed that landfills can exhaust mathane gas as a
by-preduct. If so, without a gas venting system, surrounding homes would
be exposed to a risk of methane gas contamination.

4. Concarmns have been raised that the EPA is planning to use cleanup
standards based on “current Ohic sclid waste landfill closures standards.”
We also share those concerns as solid waste closure laws are not appropriate
for hazardous waste sites.

R



- COMMISSIONgRS
QEORGE M. HAMRICK

JOHN F. FI1S8g;
AUTH NEFF

Page 2

1]

March 15, 19g¢.

PICKAWAY COynTy
BOARD OF COUNTY COMMISSIONERS
ROOM $, COURT HousE
CIRCLEVILLE, OMIO 43113

cunn-aummn‘ron
TERAENCE J. AERNIGAN
Telopnens $14-474-8003
144748004
$14-474-0088

In cloging, the Pickaway County Boars of Camissioners UIges you to not
of action until all thege Matters have been Publicly addressed

Mmit to one plan
in greater detail,

Si.nceruy '



AFTER FIVE DAVE, RETUAN TO
PICKAWAY COUNTY
BOARD OF COMMISSIONERS

BASEMENT, COURT HOUSE
CMCLEVILLE, ONIO 43113

- SAVE
YOUIR vISION
WEEK

Georgette Nelms

Camunity Relations Coordinator
USEPA Region 5

Office of Public Affairs

5PA-14

230 South Dearbom Street
Chicago, Illinois 60604
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Stata of Ohie Eaviremmental Protactioa Ageacy

Central District Otfice
P O. Box 1049, 1800 WerMark Dr.

Columbus, QMo 43268-0149 Richara F Celeste
{814] Bda- 2085 Governor
March 168, 1989 RE: Bowers Landfill

Georgette Nelms

Office of Public Affairs (S5PA-14)
de. S. EPA, Region V '

230 South Desarborn Strest
Chicago, lllinois 60604

Dear Ms. Nelms:

Enclosed are the originals of the comment lettars that Chio EPA
sent to you hy FAX on March 15, 1989. Thece letters include Qhio
EPA's comment letter on the Proposed Plan and Stats Senateor Jan
Michael Long's comment letter on the Feagibility Study and the
Proposad Plan for Bowers Landfill.

If you have any gquestions, pleame contact me at (6l4) 644-2085.

Sincerely,

Deborah J. Straytoen a

Qffice of Corrective Actions
Cantral Digtrict Qffice



Comments from Potentially
Responsible Parties
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E. |. pu PONT DE NEMOURS & COMPANY

NOCRPORA TRD

CmcLeviLe. Omo 43113

March 15, 1989

Ms. Georgette Nelms

Community Relations Coordinator
Office of Public Affairs

US EPA Region 5

230 South Dearborn

Chicago, Illinois 60604

Dear Ms. Nelnms:

Enclosed is a copy of the remarks I made regarding the
Bower’s Landfill during the public meetinq held at the

—alicst +ad€@ haiygn .:n.uuua., Y A Qain

March 28, 1989.

..-....vc, \-.LL\-J.EV.L.L.LG, <

If you have u.y o.ZiiCus, pleuse coatact ne.
Sincerely,

o (’/,_"/;.,_/‘_;

R. E. Berlin
Site Services Superintendent
Du Pont Circleville Plant

3008/ sh
tnclosure

There's a world of things we'rs doing something about
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- CONTACT :

Ron Berlin, Site Services Superintendenc
oo Pan+- rirrleovilla Plame

Phone: 61l4-474-0240

EEE KN

From 1965 to 1968 we disposed of Mylar® polyester scraps and rolls that
didn't meet customer snecification in the landfill. Ve also disposed of
Mylar® polymer, wnich amounts to the same wmaterial solidified in large
pleces.  Mylar®, as you probably already know, s a,thin sheet of film
vith a variety of everyday uses such as food wrap and packaging.” Chemically,
Mylar® 1is the sane as the polyester fiber that is in wuch of our clothing.

Small quantities of materials such as paint, degreassrs, lab cheaicals, and

maintenance supplies have gome to the landfill, but the bulk of cur materials
in ie aebolild a3 ayae.”

When concerns develcped over the landfill, we felc {t was lmttan?’":ba: a
study ba done to deternine vhather tha landfill presented any threat to health
or the envirommant. For that reason,:we agreed-along vlch‘.‘prc to. joiantly fund
the $700,000 fassibility study. ' ST o

The feasibility study lists nine alternatives for dealing with the landfill.
EPA has aiready scaced chat it prefers Alternative No. 4. We teel Alternativc
No. 3 s the more appropriate method to address any concerns about the
landfi{ll. lat me remind you of the provisions of the two _asltarnatives. Both
of the alternatives call for groundwater monitoring, 'i.'i"ittict:i.ng uss of and
access to the site, managing surface debris, and improving erosion control,
flood protection and drainags. o L 3

In addition, Alternative No. 3 calls for areas of the existing landfill cap
vhich shows erosion to be identified and repaired with natural clay soil.

" Additional 6lgy” vould be filled {n~to prevent-isurface witer from forming in

ponds. Maintensance and improvements to the existing vegetation cover would be
nade to Iinhibit erosion. The cover would ba inspected regularly for
stL. Cee mbeetpha. . Alteri....c #o, &, pru’ " wy the EPA, caiis for
cutting down trees and similar vegetation that have grown up over the lasc 20
years and {nstalling a new clay cap tg_u' the landfill. g

b : . i e,
{28004 /eb)=1 T
2/28/80




PO 0 (Cantitued)

While the cost of Alternative No. 4 is higher than that of Alternative No. 3,
our main concern is not the cost but the environmental {ncrusion rthat
Al=-~narive No, 4 might cause¢. 1In our opinion, removing existing vegetaction
does not appear to ba warranted; will disrupt the ecological system currently
in place; will have a detrimental effect on the stability of the £ill side
slope; end will create & continuing, long-term maintsnance probles.

BN = -

The remedial {nvestigation indicates that there is no continuing release of
contaminants from the sits., The study.does pot indicate that che landfill
presents a subatantial threat which would requirs the severs rswedial neassures
called for in Alternative No. 4. Based on currently available data, sscuring
the sits and providing regular, long-tesra monitoring is all that is called for
at thea sice. In the uniikely svent that monitoring indicates that a problem
is daveloping, prompt remedial action canj;be taksn.

Although there is no imminent heslth or environmental risv ~osed by the site,
we fasl it is prudent to monitor ths sits. to assurs Lu«t thners is no futurs
problem. We feel that Alternative No..3.'i{s & more than adequats method to
assure that the health and enviromment of,tho qp-lunity 13 ptotactud
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APPENDIX B

COMMUNITY RELATIONS ACTIVITIES
AT BOWERS LANDFILL



COMMUNITY RELATIONS ACTIVITIES
AT BOWERS LANDFILL

Community relations activities conducted at Bowers Landfill to date have inciuded the

following:

U.S. EPA conducted community interviews with local officials and interested
residents (March 1983).

U.S. EPA established an information repository at the Pickaway County District
Library in Circleville, Ohio (July 1984).

U.S. EPA heid a public meeting to discuss and solicit public comments on the
consent order (March 1985).

U.S. EPA held a comment period on the consent order (February 22 to March 25,
1985),

U.S. EPA prepared a community relations plan (May 1985).

U.S. EPA developed a response to public comments (responsiveness summary} on
the consent order (July 1985),

U.S. EPA held a public meeting to discuss the responsiveness summary (August
1985).

U.S. EPA distributed an update on activities at Bowers Landfill (November 1985).

The Bowers Landfiil Information Committee was established. Twelve meetings
were held before and during the remedial investigation and feasibility study
(RI/FS) (November 1985; January, March, June, August, and October 1986;
March, June, and September 1987; and January, June, and November 1988).

U.S. EPA developed and distributed a glossary and other materials to assist people
with non-technical backgrounds in understanding sampling results presented in RI
technical memoranda (May 1987).

U.S. EPA developed and distributed a fact sheet on applicable or relevant and
appropriate requirements (ARARS) (April 1988).



U.S. EPA developed and distributed a fact sheet explaining the prelimiaary results
of the RI (June 1988).

U.S. EPA developed and distributed a fact sheet explaining the final RI results
and the results of the endangerment assessment (EA) (September 1988).

U.S. EPA held a public meeting in Circleville to discuss results of the RI and EA.
Approximately 70 people attended (September 14, 1988).

U.S. EPA released the FS report and Proposed Plan for public review and
comment (February 1989).

U.S. EPA held a public comment period on the FS and Proposed Plan (February
14 to March 16, 1989).

U.S. EPA prepared and distributed a fact sheet on the FS and Proposed Plan
(February 1989).

U.S. EPA held a public meeting in Circleville to present the results of the FS,
describe the Agency's preferred remedial alternative for Bowers Landfill, respond
to citizens' questions, and record public comments on the FS and Proposed Plan.
Approximately 70 people attended this meeting. A transcript of the meeting is
available in the information repository (February 28, 1989).

“maa”
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INTRODUCTION

This report contains U.S. EPA Region V and Ohio EPA's response to public
comments received on the consent order between U,S, EPA, Ohio EPA, E.I. du
Pont de Nemours and Company, and PPG Industries, Inc., under which Du Pont
and PPG will perform a Remedial Investigation and Feasibility Study of the
Bowers Landfill in Circleville Ohio.

Included are the public comments received during the comment period, and the
Agencies' responses to them, The comments are condensed and paraphrased in
Section I for clarity or to combine similar comments. The full text of each
written and verbal comment is included in Appendix D, Because numerous detailed
comments were received on the subjects of community involvement and splitting

samples, specifically, the Agencies' response to those are detailed in Appendices
A and 8.

As called for in the consent order, a 30-day public comment period was held.
The comment period began February 22, 1985, In response to requests to extend
the comment period, written comments were accepted until April 24, 1985, A
public meeting was held on March 14, 1985 in Circleville, at which oral
comments were received,

CONTENTS
Section I - Agency response to comments
Appendix A = Response to comments on community involvement
Appendix B - Response to comments on split sampling
Appendix C = List of commenters
Appendix D - Written comments and transcript of March 14
public meeting
Appendix E - U.S. EPA memo of 10/84 regarding release of unreviewed

data, and Hazardous Substances List
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Comments from ACTION

1.

Contaminant plumes may have moved off site, and so would not be
detected in the sampling plan as proposed.

RESPONSE:

[t is unlikely that the contaminant plumes have moved entirely off

the site, so the sampling sites in the immediate vicinity of the
landfill are appropriate for this stage of the investigation. However,
if the investigation should indicate a need for sampling farther off-
site, the workplan allows for that. (See pages 4 and 15 of the workplan
dated 5/29/84, which say that additional monitoring wells or surface
water sampling can be added. The Quality Assurance Project Plan of
8/15/84, page 4 also says further investigation may be needed to
define the extent of contamination. The need for further investigation
will be determined as part of the RI report.)

Contamination could be over looked during droughts, so sampling should ~

be required 1n the spring. Year-round sampling would give a better

idea of the overall extent of contamination.

RESPONSE: The workplan {page 15) requires sampling during low and
moderate flows, so that samples will not be taken during drougnt
conditions. The agencies want to find maximum levels of contaminants, so
it isn't advisable to sample during flood times when contaminants

would probably be diluted. Also, the sampling points may be inaccessible
during flood times. However, {f the initial rounds of sampling

indicate a need for sampiing during the spring, and the sampling points
are accessible, that will be required.

. Why isn't Jong-term sampling included in the agreement?

RESPONSE: The consent agreement covers only the work needed during the

remedial investigation/feasibility study phase of the project. The -
Rl is intended to characterize the contamination from a site so that

a decision can be made about the best actions to take at the site. By

necessity, the investigation i{s limited in time. However, long-term

monitoring is a very important consideration for the future, and will

be considered during the feasibility study.

ACTION believes that a $400,000 ceiling has been pltaced on the cost of
the RI/FS, and that the private parties don't have to pay for any coOSts

beyond the ariginal scope of the agreement.

RESPONSE: There {is no ce{ling of $400,000 placed upen the cost of the
RI/FS. The respondents' obligation is-to complete a remedial investigation

and perform a feasihilty study of the site in accordance with the RI/FS
workplan,
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5.

2

The activities are strung-out over to long a time period. The

activities snould be scheduled simultaneously.

RESPONSE: Some activities are overlapped to l1imit the amount of
time the study will take. Qur experience shows that 1t*s difficult
to complete a remedial investigation in less time than is currently
scheduled, and we believe the schedule is realistic in light of the
complex nature of the work.

Sampling should be required to obtain baseline data prior to the
start of the RI.

RESPONSE: Background samples (baseline data) are part of the proposed
investigation. Surface water and sediment samples will be taken

from the Scioto River upstream from the 1andf{11. At least one
monitoring well (W-9) will be located upgradient of the landfill
site, from which soil and groundwater samples will be collected.
Private wells located in the area also will be sampled. 25 soil
samples, a number of which are located away from the landfill,

should provide a reasonable basis to determine background soil
inorganic concentrations near the site.

Most of the organic contaminants of concern at the site do not occur
naturally. Therefore, any occurrence of the manufactured chemicals
would be above natural background levels, If upgradient sampling
Yocations are aiso significantly affected by these contaminants, then
further investigation might be warranted to differentiate the site-
related contaminants.

Split samples should be provided to the community.

RESPONSE: Addressed in attachment on split sampling.

. Citizens must be notified prior to changes in sampling points, and should

be able to provide input.

RESPONSE: Addressed in attachment on community fnvolvement

. There are descrepancies between the Hazardous Substance List, the

detection Timits Tist, and the TTst of chemicals to be samp1éa'at

the Bowers site. Why aren't specific COMPOUNds beTng anaTyzed?

RESPONSE: The Consent Agreement contains the correct CAS numbers for
vinyl chloride and dichloroethane. The most recent Hazardous Substance
List, and the detection 1imits for those substances, is attached.

A1l parties analyzing samples during the_site investigation will be
required to use this most recent 11ist. In addition to the substances
Tisted, dioxin will be sampled for, using detection limits of 100 ppt
for water, sediments and sofil. Q-xylenes will be analyzed under

total xylenes. Endosulfan I and Il are 1isted as Endosulfan alpha

and beta, respectively, on the HSL. Clorodibromomethane is 1isted on
the HSL as dibromochloromethane, 1,2 diphenylhydrazine won't be
analyzed because it breaks down easily during extraction so results
aren’t meaningful. Analytical methods for acrolein and acrylonitrile
are not effective. Flurotrichloromethane {referred to as dichlorodifbrono~

methane in the comment) does not appear {n water samples. A1l samples will
be fﬁ%nﬂﬁi\d ﬁf arravdina A analdaahle cbca. - -
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10. There should be gquarterly public meetings.

n

14.

RESPONSE: Addressed in attachment on community involvement.

-13. There should be more than $11,000 allocated to implement the

coomunity relations plan. Monies not spent on community relations
in one fiscal year, shouid be moved to the next. Community
relations will not be performed 1t Tunds are not increased.
Tndustry should cover the costs of community relations activities.

RESPONSE: As part of the administration of the Superfund program,
Region ¥V has resources {ie. staff time, travel budget) allocated

to conduct community relations. Because there are so many sites,

the Agency has contractors to assist the region's community relations
staff. The contractors primarily prepare fact sheets, graphics aids
for public meetings, etc. The $11,000 budget for contractor support
for the Bowers site is separate from the RI/FS budget, and has
already been obl{gated. Money not used one fiscal year {s carried
over to the next year. In our experience, $11,000 is more than
adequate to supply the community with materials; the typical budget
is $9,000. 1f more funds are needed, the region can request supplemental
funds from Washington, or the work can be supplemented by in-house
writers and graphic artists. The region has not found {t appropriate
to give the Respondents responsibility for producing community
informational materials. It is U.S. EPA's policy to attempt to
recover all costs for a site, including community relations funds.

There should be an evacuation plan and a warniqg_sx;tem for the
surrounding residents.

RESPONSE: lnvestigators from the Region's Emergency Response Section
visited the site in May 1985 to assess whether any immediate threat may
be posed by the site. The Agency concluded that there isn't a need

for an evacuation plan during the RI/FS portion of the project.

This decision is based on the following:

1) no air contamination was detected with specialized equipment used
during the recent investigation;

2) the large distance on the downgradient side of the landfill between
the drilling locations and the residences;

3) a1 drilling will occur outside the 1andfi1) boundaries so that any
containerized material will not be affected;

4) because any gases encountered in the subsurface during drilling
will be uncontained they will dissipate;

5) if any gases are released to the surface during drilling, the
wide open area in which the landfill {s situated allows for sample
dissipation of gases, and

6) during drilling, the air will be continuousiy monitored.

A specialized Health and Safety Plan will be prepared for the site
which will include an evacuation plan for site workers, consultation
with the closest fire department, hospital, etc. A copy of the site-
specific plan will be made available when ft is completed.
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There are discrepancies regarding the size of the landfill in various

agency and legal documents. Also, the age ot the landfill 7s referred
to diftferently 1n various documents.

RESPONSE: The area to be investigated is the area of the property that
was used for disposal of waste. That area is 12 acres, according to
site records. 0On the long leg of the "L" shaped site, the landfill

is 3000 ft nortn/south; it is another 1000 ft. in length on the short
leg, which totals 4000 feet. The other dimensions are approximately
120-125 ft and 10-15 ft. The agencies consider 1958 or 1959 to be the
year the site began operating, and 1968 as the year the site became
inactive, although new information appears to show that the site
closed in 1969.

The site should be fenced under the emergency criteria of the NCP

because the site s being used for hunting, children's play and
dirt biking.

RESPONSE: As a result of this comment, Region V's Emergency Response
team evaluated the site in May 1985 to determine whether site access
does pose an immediate health or environmental threat as defined by
the National Contingency Plan. They determined that a fence is not
necessary because:

1) the only unnatural material observed at the site was drums which
all appeared to be empty, and plastic nonhazardous material, and

2) the site held a full spread of vegetation, which indicates that
the topsoil may not be contaminated.

U.S. EPA will erect additional warning signs at the site, particularly
at the small access paths along the west side of the site.

What is meant by trade secret? What types of information does this

include? What recourse do citizens have to obtain information
classitied as CBI. ATT data should be released to ACTION.

RESPONSE: No information is being withheld regarding the site because
it is considered a trade secret or business confidential, and we do
not expect that any information generated during the RI/FS would meet
the criteria for business confidentiality. The regulations explaining
these concepts can be reviewed under Section 2.201-2.215 of the Code
of Federal Regulations, and Section 149.43 of the Ohio Revised Code.

Any place the word "memorandum” is mentioned in the consent agreement,

It should be replaced by "reports, documentation or sampling data.”

RESPONSE: Whether a document is described as a memorandum or a report
does not affect its confidentiality or make it exempt from disclosure.
A document {is judged on its content and not on its title. U.S. EPA

does not withhold information only because it is labeled “memorandum.”
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19. Raw data should be provided to ACTION and the county health department
at the same time EPA and industry receive it. Prior notice should be
provided of any changes to the various plans.

RESPONSE: Addressed in the attachment concerning community involvement.

20. What are the standards for treating volatile samples?

RESPONSE: Yolatile organic analysis of water samples must be performed

within 7 days of the sampling date, and soil sample analysis must be

performed within 10 days of the sampling date. Acid and base neutral

extractable compounds, pesticdes and PCB water samples must be extracted

within 5 days (10 days for soil) of sampling date and completely analyzed

within 40 days of extraction. The holding time for low and medium

concentration inorganic compounds, along with sample handiing requirements,

are listed in Appendix B, Table [ of the Quality Assurance Project Plan.
4

A holding time is the period in which a sample remains stable enough

to be analyzed, and therefore can be used to represent its source.

“Not established” means the time {s not a clearly defined number or

a universally agreed upon number. In those cases, the agencies require

that samples be analyzed in a timely manner that will allow the project

to progress.

A1l samples will be taken, preserved, shipped and packed as indicated
in Appendix B, Table 1 of the QAPP, as noted in the consent agreement.

21. Work should not continue unless EPA project directors are onsite. If not,
industry should pay for a citizen representative to be onsite.

RESPONSE: As a result of this comment, and others received, U.S.

EPA has arranged to have a representative from PRC Environmental

Management, Inc. onsite overviewing all field activities to . .
ensure that the PRPs comply with the Administrative Qrder and the el
Nationa) Contingency Plan. One representative will be on site

during all field activities. An additional person will be on site

when samples are taken. Ohio EPA plans to have a representative

onsite during important field activities,

22. ACTION questions the U.S. EPA project manager's expertise.

RESPONSE: Erin Moran has an excellent educational and professional
technical background, and is one of the senior members of Region

V's Superfund staff. The role of the Remedial Project Manager is to
manage and coordinate a number of technical projects and evaluations
that are needed to successfully investigate a site. For specific parts
of an investigation, the project manager may call upon the expertise
of specialists who have specific training for that part and who can
spend a great deal of time on that particular aspect. This {s
especially true for compiex sites. It is not at all unusual for EPA



BOWERS

Pg.

24.

25.

26.

6

project managers to seek assistance from a number of hydrogeologists,
biologists, chemists or soil scientists, for example, to aid in a

site investigation. At the March publiic meeting, Ms. Moran deferred
questions to the hydrogealogist present because some citizens had
specifically requested that a hydrogeologist attend the meeting. The
region believes that Ms. Moran is able to fulfill the demanding job of
project manager.

The gravel pitting operations around the landfill should be sampled, and

1f the gravel 1s contaminated, the pitting should be stopped. Signs should
be placed around the perimeter of the langfill, and a ga%e sﬁoulg be

ptaced at the St entrance.

RESPONSE: A steel cable with U.S. EPA warning signs has been placed

at the southern entrance to the site, which 1imits access to the Bowers
Landfill and to Quarry B. OEPA has observed the site, and has determined
that the cable prevents removal of gravel from the site. Because the
gravel pit is upgradient of the fill1, it is unlikely that the grave) is
contaminated by the site. To be sure, the RI/FS workplan calls for one
surface water sample to be taken from the quarry east of the site.

EPA shouldn't be able to override local and state laws when choosing
remedial actions. The community should be given 60 days to comment on
the final remedial action, and a public meeting should be held.

RESPONSE: The National Contingency Plan requires U.S. EPA to solicit public
comments on its recommended remedial action for a site, and to consider
those comments in making a final decision. EPA guidelines suggest a three
week public comment period; however, the region can provide more time at
its discretion, 1f it won't significantly interfere with the agency

being able to take action at the site. A public meeting definitely will

be held to discuss and take comments on the various cleanup alternatives.

U.S. EPA and CEPA are required under law to dispose of hazardous waste
in a safe and proper manner, and both agencies will go beyond what is
minimally required to be sure hazardous wastes are disposed of properly.

A public meeting should be held to explain decisions made on the basis
of the comments.

RESPONSE: A public meeting will be held to describe the final consent
agreement, and to explain how the comments have been responded to.

TRINITY LUTHERAN CHURCH
ALFRED KREBS

1.

The industries responsible for the toxic waste problems at Bowers cannct
be trusted to perform an honest investigation.

RESPONSE: The Superfund law allows U.S. EPA to have the parties considered
potentially responsible for hazardous materials at a site to pay for and
conduct investigations and clean ups under the close supervision of EPA.
In fact, the agency is required to try to recover any money it spends from
private parties. Having the responsible parties conduct the investigations
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saves public monies for those sites where no potentially responsible
parties can be found. However, the agency still maintains control over
the objectivity of the investigations. The parties enter into a legal
agreement with U.S. EPA {and in this case, Ohio EPA also) that requires
them to perform the work using plans approved by the agencies, to follow

EPA quality assurance guidelines, and to submit all information to the
agencies for approval.

MURIEL WRIGHT

1. Work should begin as soon as possible on the investigation of the
Bowers Landfill, so the comment period should not be extended 30 days.

RESPONSE: U.S. EPA and Ohio EPA extended the comment perfod on the
consent agreement because of numerous comments received that 30 days
was insufficient time to evaluate the complex workplans. The agencies
determined that extending the comment period would not significantly
affect the investigation schedule,

bl

CITY OF CIRCLEVILLE, DEPT QF PUBLIC UTILITIES
JOHN A. JORDAN

1. Who will actually be doing site work needs clarification.

RESPONSE: The work will be done by a contractor or contractors hired by
PPG and duPont. As soon as the names of the specific contractors are
known, they will be made public.

CHZM Hil1 and Warzyn have contracts with the federal government, and
have worked on this project until the present time. Another U.S. EPA
contractor, Camp, Dresser, McKee, and PRC Environmental Management, Inc.
will function as consultants to U.S. EPA and Ohio EPA as the agencies
overview the work performed by the respondents and their contractaors.

S

2. Has U.S. EPA received permission from property owners to do testing on
the site and adjoining areas?

RESPONSE: Under the consent agreement, Part Il, the Respondents are
required to gain access to the property to do the required work. Access
to the landfill has been achieved, and that agreement is attached to the
consent agreement in Appendix A. The Respondents also are required to

obtain any agreements necessary to provide access to U.S. EPA, Ohio EPA
and their authorized representatives,

3. Who will be on the project team? -

RESPONSE: Erin Moran is the Remedial Project Manager for U.S. EPA for
the Bowers Landfill project. Lundy Adelsburger is the project manager
representing Ohio EPA. Also, U.S. EPA has contracted with the firm
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PRC Envirommental Management, Inc. to represent Ms. Moran on site
during all field activity to ensure that the Respondents comply with
the consent agreement and the National Contingency Plan.

The city should have access to test data as it becomes available,

particularly groundwater analyses. Who will do analyses for the agencies,
and other parties.

RESPONSE: Addressed partially in attachment on community involvement.
U.S. EPA and QOhio EPA contract with labs to perform the analyses. Other
parties can have any lab that follows the Quality Assurance Project Plan
for the site perform their analyses.

What steps will be taken to ensure that the monitoring wells don't
contaminate the city's wells? Are 100 Tt. wells deeg enough? WilT there
etinitely be a third round of sampling nformation from the firs

two rounds s contradictory or inconclusive?

RESPONSE: Well drilling causes only very localized turbidity in the
groundwater; any disturbance would be right at the installation point.
Drilling wells through the landfill could potentially make conduits
for contamination, so no wells will be drilled through the site.

Based on existing information on the site's hydrogeology and
predominant types of contamination, the contaminated groundwater from
the site is probably flowing into the Scioto River near the landfill.
The proposed monitoring well system is designed to detect contamination
going that way. There is a potential for contaminants that are

heavier than water, such as chlorinated organic compounds, to sink
within the groundwater flow system beneath the site. To ensure that
this type of situation is adequately investigated, the Work Plan and
Quality Assurance Project Plan will be modified to change the location
and depth of the deep wells. Monitoring well P48 will become P5B at the
southern tip of the landfill. A1l of the deep monitoring wells (PSB,
P6B, and P8B) will be drilled to the underlying shale formation instead
of to the 100 foot depth Yimit. The well screens will be placed just
abave the shale unless contaminated zones are detected above the shale
as noted in the Work Plan and QAPP.

If sampling resuits are inconclusive or contradictory or are
insufficient to allow the agencies to develop a plan for remedial
action at the site, additional sampling will be required.

The Quality Assurance and Sampling Plan (pg 2, paragraph 2) incorrectly
says the L1ty maintains an infiltration gallery approximately one mile
downstream from thé site on the west EanE of fﬁe rﬁver. That gallery

was abandoned.

-

RESPONSE: The infiltration gallery was abandoned since the site Workplan
was written, The plan will be changed to reflect this comment.
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The QAPP says organic gases came off ponded water along the western
edge of the waste berm, When was this done and what were the results?

RESPONSE: Ouring a site visit by U,S. EPA, OEPA, CH2M Hill, and
Warzyn on February 23, 1984, an HNU photoionizer detected low levels
(2.2 parts per million) of volatile organic gases immediately above a
leachate seep on the west side of the north-south landfill berm. No
other readings above background were reported during the site visit.

Will U.S. EPA split samples with Pickaway county, and if so, who will
do anaiyses?

RESPONSE: Addressed in attachment on split sampling.

Has U,S, EPA abandoned theory of one upgradient and three down gradient

monitoring weils?

RESPONSE: The three downgradient, one upgradient well is a requirement
for monitoring sites under the Resource Conservation and Recovery Act.
The quanity and location of wells installed during remedial investi-
gations of CERCLA sites is based on the scope of investigation needed
to identify a remedy for the site,

What will the monitoring wells be cased with?

RESPONSE: A1l monitoring wells, except W-12 and W-13, will be
constructed of threaded PVC well casings and stainless steel well
screens., Monitoring wells W-12 and W-13 will be constructed with
stainless steel,

The City wants a list of detection 1imits for samples.

RESPONSE: The list is attached,

PICKAWAY COUNTY BOARD OF COUNTY COMMISSIONERS
DONALD STROUS, RALPH ANKROM

1.

2.

The county wants to submit names for citizen representation on the
research project team,

RESPONSE: Addressed in attachment on community involvement

Split sampling should be conducted during the testing.

RESPONSE: Addressed in attachment on split sampling,
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ORAL COMMENTS RECEIVED AT PUBLIC MEETING, MARCH 14, 1985

Most comments received at the public meeting were repeated in the written

comments, and so are addressed in the preceding pages. The following comments
were presented at the meeting, but not in writing:

1. *Page 42, Cynthia Gillen. Ohio EPA should send ACTION results from
previous sampling.

RESPONSE: Ohio EPA sent Ms. Gillen copies of sampling results from
Circleville and Earnhart Hill Water District.

2. Page 79 Linda King. Will dioxin be tested for?

RESPONSE: Dioxin will be sampled for in the first round of soil, sediment
and groundwater testing.

3. Page 86, David Cannon. It 1s appropriate to extend the comment period
by 30 days.

RESPONSE: U.S. EPA and Ohio EPA extended the public comment period
by 30 days.

4. Page 87-88, Linda King. Air monitoring should be addressed in the agreement.

RESPONSE: Monitoring of air quality will be performed while investigators
are onsite. This is primarily for the safety of onsite workers because

of their close proximity to site contaminants, especially during well
drilling and other activities that disturb existing conditions. However,
the air quality monitoring will also be applicable to evaluating conditions
that could affect the safety of nearby residents.

The air quality monitoring consists of measuring volatile organic gases

and explosive mixtures of gas. All sofl borings will be monitored for
volatile organic gases, as specified in the Work Plan, page 11.

5. Page 89 qux_aetts. Although some people distrust government and
Tndystry, he believes peopie Will support an ef?or% to get sites such

as Bowers cleaned up.

RESPONSE: U.S. EPA and Ohfo EPA's goal is to get the site investigated
and cleaned up if necessary, and we appreciate everyone's support.

6. Page 90 Ralph Dunkle. There {s evidence that material is still being
disposed of at the site.

RESPONSE: U.S. EPA and Ohio EPA have no evidence that dumping s still
occurring at the site, but any information to the contrary should be reported
immediately to aone of the agencies.

* page numbers refer to the pages of the official transcript
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Page 92-93 Mary Anne Edsal). Citizens will be exposed to contaminants
during driiliing.

RESPONSE: Contaminants during drilling are very unlikely to reach any
citizen not actually on the site near the drilling. See also response
to written comment on page three.

Page 95 Marsha Schneider. The order should include provisions to protect

the rights and property af adjacent land owners,

RESPONSE: Under the consent agreement, the respondents are responsible

for contacting the landowners and making arrangements with them for

access to their property. By signing the consent agreement, the respondents
have no more rights than they had previously concerning access to any

land, including the Bowers Landfill i1tself.

Page 96-98 Dr. William Myers. 1) The County Health Department offers its
assistance to U.5. EPA and Ohjo EPA In conducting the Jnvestigation,
Z7 a full Tnvestigation 1s necessary; 3) the agencies didn't provide

enough 1nformation to the public up to This point. -

RESPONSE: 1) U.S. EPA and Ohio EPA appreciate the offer of assistance,
and hope to work cooperatively with the health department throughout
the Superfund project; 2) the agencies agree that a full investigation
is vital to determining the type and extent of contamination at the
site; 3) during negotiations with responsible parties, the agencies are
unable to provide information that may have to be used for 1itigation
if the negotiations should fail to result in a consent agreement.

P_a%e 98 Cynthfa Gillen. Judy Beck of U.S. EPA*s Region V community
relations staff said the region had successfully dealt with sites in
tloodplains. Ms. Gillen requests a 11st of the sites and how they
were handled,

RESPONSE: Ms, Beck was responding by telephone in February 1985

to members of ACTION who were very concerned that the Bowers site was .
flooding. Ms. Beck indicated that unfortunately many landfills were . ~
put into wetlands and floodplains, so that the region has several cases

of flooding Superfund sites. In saying that we had successfully dealt

with the sites, Ms., Beck meant on an emergency basis, such as erecting

berms or dikes, draining a site, or diverting water, in cases where

contaminants threatened a water supply. Examples are Seymour and

Enviro-Chem in Indfana, and A4F Materials in I1linois.

Page 99-100 Mark Scarpitti. 1) The gravel pitting should be taken into
consideration when cleanup options are considered; Z] a clay cap might
Be "putting a 11d on a bucket with & hole In 1¢T."

RESPONSE: 1) The need to take action on the gravel pitting will be
based on results of the remedial investigation; 2) a clay cap may be
considered as a remedial alternative during the feasibility study.
Usually the purpose of a clay clap is to prevent rainwater, etc. from
pushing contaminants further downward into groundwater, not to prevent
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the spread of contaminants already in the groundwater or soil. That
problem would be addressed with another option.

page 116-117 David Cannon. If U.S. EPA shares spiit sampies with the

community, provisions should be made for adequate quality control so the

results will be useful.

RESPONSE: Addressed in attachment on split sampling.

Page 117 Mary Anne Edsall. The public comment period should be extended.

RESPONSE: The public comment period was extended by 30 days.

Page 121 Linda King. Wil incineration be considered as a cleanup

option 1f local laws prohibit incineration?

RESPONSE: All viable alternatives must be considered in evaluating the
best method for cleaning up a hazardous waste site. Even if incineration
is considered, it doesn't mean it will be chosen for this site. We can't
speculate on future local laws that may come into effect, but every
effort will be made to accommodate local concerns, and to clean up the
site in a safe and environmentally responsible manner,
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APPENDIX A: RESPONSE TO COMMENTS ON COMMUNITY INVOLVEMENT

Many of the comments received on the Bowers consent order concern citizen
involvement in the investigation. The county commissioners requested that
U.S. EPA and Ohio EPA include citizen representation on the “research
project team." The citizens' group, ACTION, had several comments. They
requested: prior notification of changes in any plan and in sampling
points, quarterly public meetings, representation on the project team
{they prefer a rotating membership), and all raw data. Other commenters
suggested the public be involved in the project to the extent passible.

Both U.S. EPA and Ohio EPA believe that community involvement is a critical
element in the success of a Superfund project. The agencies discussed the
comments at great length, and have developed the following plan for
fulfilling the residents' desire to be informed and involved in the
project, and the agencies' obligation to keep the project scientific,

on schedule and consistent with agency policies:

Information committee. U.S. EPA and Qhio EPA will develop a committee
representing the county, city , citizens' groups ACTION and L-ECHOS to
meet regularly with project staff and to provide documents for discussion
and review. The meetings would occur at least every other month in
Circleville, and would be open to anyone else who wished to observe.

Purpose: To disseminate reports, data, and progress reports related to the
remedial investigation and feasidbility study of the Bowers Landfill. To
provide liaison function with the rest of the community. Yo provide input

to U.S. EPA and Ohio EPA, although the committee will not be a decision-making
body and will not have authority to override any agency decision.

Structure: One member should represent the Pickaway County Board of

Commissioners, the city of Circleville, the Pickaway County Board of Health,

ACTION, and L-ECHOS, Ohio EPA, U.S. EPA, the Respondents and perhaps one

at-large position. Each organization would choose its member, but for the

purposes of consistency and effectiveness, the agencies ask that the same ~—
member {and a designated alternate, if desired) serve throughout the life

of the project.

Format: Throughout an RI/FS a number of documents and reports are generated
that generally are not reviewed by the community. However, U.S. EPA and
Ohio EPA are able to disseminate the documents under certain conditions.

We anticipate that we would provide them to and discuss them with

the commmittee. The following are documents that the Respondents will be

required to provide to the government, and that EPA would then provide to
the comnittee:

Work plan

QA/QC plan

site safety plan
geophysical survey
biological survey

=more-
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We will make available second drafts (ie. after U.S. and Ohio EPA have
reviewed) of the following:
RI report
Exposure Assessment (EPA will actually do this report)
Feasibility Study (this is always made avajlable for
public comment)

Raw data. We cannot provide raw data that has not been through quality
assurance/quality control procedures. Attached is an October 4, 1984

memo from William Ruckelshaus, then administrator of the agency, which
describes the Agency's policy regarding the release of unreviewed material.
This policy is still in effect. Once the data from the site has been
through the required quality assurance/quality control procedures, the
agency can provide all data and not just summaries.

Representation on the project team. Several of the comments asked that citizens
be put on the "project team.” The information committee is in liey of that
request because U.S. EPA and Ohio EPA canrnot put a citizen on the project team
for the following reasons:

Members of the “project team" as defined by the consent order are authorized
to 1) take samples or direct sampling, 2) stop work, 3) make minor changes
in field work, 4) observe, record or photograph the work, and 5) review
records, files and documents.

We are not able to give citizens the authority for numbers 1,2,3. Number 4
could be allowed only at a distance, as we are not able to allow citizens
on the site for safety and Yiability reasons. Number 5 will be accommodated
by the information committee.

5. Quarterly public meetings. ACTION requested that the agencies hold quarterly
public meetings to inform the community of the progress at the site. If there
appears to be need for the meetings, they will be held. However, it may be
that the more regular meetings with the information committee will fulfil}

that function. 1n addition, U.S. EPA will provide regular written updates to
the community.
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APPENDIX B: RESPONSE TO COMMENTS ON SPLIT SAMPLING

In addition to the comments received duyring the comment period on the

consent order, U.S. EPA received a petition from Circleville residents

and a letter from William A, Myers, M.D., Pickaway County Health Commissioner,
requesting that split samples be provided to the residents.

As allowed under the consent order, U.S. EPA will provide a representative
of the Pickaway County Board of Health, a set of split samples. Dr. Myers
offered his assistance in facilitating the provision of split samples
from U.S. EPA.

U.S. EPA and Ohio EPA request that the analysis of these split samples strictly
adhere to all the requirements of the Qualfty Assurance Project Plan for

this site, which has been approved by EPA's Quality Assurance 0ffice. The
Respondents’ samples and U.S. EPA and Qhio EPA's samples must also adhere to
the requirements of the QAPP. The QAPP contains highly sophisticated, state

of the art technical requirements which must be observed so that contamination
at and from the site can be successfully classified. EPA will acknowledge

only those samples that have followed the QAPP for this site.

ACTION further requested that industry assume financial responsibility for
the citizen's splits. Respondents are only required to undertake the
measures that EPA would undertake if EPA was conducting the RI/FS with
federal money, EPA does not fund citizens' split samples because the
scientific quality of the project is ensured by a QAPP, and citizen samples
are redundant. £PA will not require the Respondents to finance the citizens'
samples.

A

~—
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APPENDIX C: LIST OF COMMENTERS

Oral comments were received at the March 14, 1985 public meeting from:

David Cannon, PPG Industries, Inc.
Cynthia Giilen, ACTION

Linda J. King

Garry Betts, ACTION & self

Ralph E. Dunkel, ACTION & self

Mary Anne Edsall

Mark Scarpitti, Soil Conservation Service
Marsha Schneider

Wiltiam A, Myers, M.D., Pickaway County Health Commissioner

. & v & s »

W O~N ;B Wiy —

Written comments were received from:

. Linda King (December 22, 1984 letter regarding split samples)

. William A, Myers, M.D. (January 9, 1985 letter regarding split samples)
Linda King, Mary Anne Edsall, and Cynthia Gillen, ACTION

Pastor Alfred Krebs, Trinity Lutheran Church

Muriel Wright

John, A, Jordan, City of Circleville, Department of Public Utilities

1
2
3
4
5
6
7. Donald E, Strous and Ralph W, Ankrom, Pickaway County Board of Commissioners

L - L4 L] .



Appendix D: Written comments and transcript of March 14 public meeting

{NOTE: The transcript includes only those portions with public comments;
a complete copy of the transcript is available from EPA.)
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$Stata of Ohilo Environmental Protection Agency

P.0. Box 1049, 1800 WaterMark Dr.

i F. I
Columbus. Ohio 43266-0149 Richard F. Calaste

Governor

Re: Bowers Landfill Site
Circleville, Ohio
Record of Decision

Mr. Valdas V. Adamkus - March 31, 1989
Regional Administrator

U.S. EPA, Region V

230 South Dearborn Street

Chicago, Illinois 60604

Dear Mr. Adamkus:

The Chio Environmental Protection Agency (Ohioc EPA) has reviewed
the draft Record cf Decision (ROD) for the Bowers Landfill site
in Circleville, Ohic. This draft ROD was prepared pursuant to
the terms of the Administrative Consent Order signed in 1985 by
U.S. EPA, Ohio EPA, E.I. DuPont de Nemours and Co. and PPG
Industries, Inc.

Changes to the draft ROD which addressed Chic EPA's concerns were
discussed with ycur Remedial Project Managexr, Erin Moran, on
March 29, 1983. On March 30, 1989, we raceived from your
contractor a revised draft ROD which incorporated those changes.
With these changes, the Ohio EPA concurs with this unsigned,
undated draft ROD, a copy of which is enclosed herewith and
incorporated herein by raference for identification purposes.

Please feel free to contact me at (5§14) 644-2927 if you have any
guestions or comments regarding this matter.

Sinze ly ,/ ‘ :

Richard Y. Shank, Ph.D.
Director

cct Maury Walsh, Deputy Directcr
cc: Kathy Davidson, OCA

cc: Deborah Strayton, CDO

cc: Jack Van Kley, OAG

¢c: Paul Hancock, OAG

cc: Mary Gade, Office of Superfund
cc: Erin Moran, Office of Superfund
cc: Malcolm Petroccia, PPG

cc: Bernard Saydlowski, DuPont
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Morcover. negotiations are
being held with “one large
generator™ of potliner to lease
or purchase part of Reynoldy’
treatment capacity, while oth-
er smelters are looking at the
situation and want ta submit
potliner samples for testing.
aicclording 1o a Reynolds offi-
cial. :

E. Jack Gates, general man-
ager of the reduction and rec-
lamation division, said the
company's $50-million praject
at Gum Springs, Ark. is in:
tended tu be up and running
by April 1, 1893,

Gates noted that time is of
the essence for smelters that
currently take potliner to
landfll] sites. The federal En-
vironmental Protection
Agency intends to implement a
tandfill ban for unireated pot-
liner in early (994 and will
require that the potliner be
treated with the best available
technology at tha time. Gates
said. Pre-treaiment will be re-
quired prior to disposal.

The new Reynolds plant will
include 1wo gas-fired kilns,

own potliner from the compa-
ny's B848.000-tons-a-year pri-
mary capacity in the United
States and Canada. Conss-
quently, Reynolds will be able
to gel Ints the custom-treat-
ment business for other cam-
panies’ potliner, Gates said.

Bechtel Group Inc. called jt
a “statc-of-tho-art facility for
handling woaste created during
aluminum production.” Bech-
tel's mining and metals unit is
designing and retrofitting the
fecility for Reynolds.

The recyclability of material
from the new Reynolds plant
is yet to be delermined. Gates
sald he has seen dense bricks
produced from the ash-type
rcsidue, and that cne avenue
being investigated i3 the use of
the material in refractory-type
applications.

The company previously
said it wouid consider going
into similar ventures overseas.
but thal Reynelds for now is
getting in at the ground Moor.
sincce other [facilities would
presumably be & long time
from cbtaining necessary per-
mits (AMM. March 10),

Spent potilner is & carbon.
based material that comes
from electrolytic reduction of
alumina into aluminum. The
EPA has cited at Jeast four
amelter sitez 23 g0-called
“Superfund” candidates and
included othars in its list of
potentially hazardous sites.
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‘Reynolds Metals near
a
treating potliner from
L] ;
own primary smelters
By EDWARD WORDENM each with capacity to treat
NEW YORK — Reynolds 80,000 metric tons of potliner
Metals Co. is poised to treat jts 3 Year. Small amounts of
own spent potliner from pri- ¢tyanide will be destroyed by
mary aluminum smelters the heat and Auorides will be
while still weighing the vi- ma?f; 'g;omlﬁgw ::'nd’ "
ability of recyeling the materl:  pacity, only 30.000 tons will No. 380 SECONDARY ALUMINUM
be required to trest Reynolds’ INGOT PRICES

MoniPly and anaual sverage prices of
remalt alumnum ingot INo. 380 3% In) in
Midwast, cents per cound: compiled fram
;ncr:ltlﬁf}i bublished in American Merat

arket.

1984...... .. 70.68
1988, ., sT.0°
1908, . . 59.63
1967 ... Mg
1990
Jan. nw
feb. . 08.88
My . 413
Aprd . 8224
May . 80.42
June .. 17.4%
July . 76.00
A ... 7048
Sept. ... %8
't':t .66
N 7153
Dec ... 61
Average ... .M

° Moywngl.
Capyrght Ameeune Meu Maruel Metal Slaiaes,
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Spent potliner project on track
Reynolds sees treatment facility ready within year

By 808 REGAMN

NEW YORK — Reynalds
Metals Co. expects to have its
first spent potliner treatment
fecility up and running-and
resdy for outside business--
within a2 year.

A spokesman (or the Rich-
mond, Va.based asluminum
producer slso 38id Reynolds
bas the luside track on what
could be “s very viable conm-
oercial operation” and that
thecompany is mulling similar
ventures pverssas

Reynolds got a green light
to procesd with the $5D-mil-
lion venture in the [fnal
weeks of 1091 aftar the Envi-
ronments] Protsction Agency
ruled the ash from Reynolds'
tharmal process was non-baz-
ardous and eligible for dis-

::ﬂlnludnnsmnn.

A plant now under con-
ftruction in Gum Springs,
Ark., has epough spare eapac-
ity to procass spent potliner
gederated by better than two-
thirds of the non-Reynolda
primary aluminum capaecity in
the Unitad States. .

Acrording to John R. Amos,
manager {or enargy resources,
the company would need only
a quarter of the Gum Sprinps
plaat’s 120,000 metric tons a
year (8 processisg cspecity o
handle spent potiinar from its
548.000-10n-8-yesr primary ea-
pacity in the United States
snd Canads

This leaves enough room to
bandle spent potliner gener
ated by smelters aggregating

35 million tons of annual ca-
pacity~puthaps after flrst
digging ints the wasts mata-
rial piled up at many smelter
sites while new disposal regu-
lations were being thraghed
ouL.

Spent potliner, s carbon-
based material generated in
the electrolytic reduction of
slumisa into aluminum, hed
been posing an ibcreasingly
aqttiesome disposal problem
for UL smelters for years.
The EPA citad at lsast four
smelter sites as candidates
for s National Priorities
List, the so-called Superfund
sitas, sud severs) others were
ineluded in EPA’s list of po-
tentially hasardous wasta

sltes.
(lae REYNOLDA, page 18)

Reynolds’ potliner project on track

(Contimyed frem page 2)

Asked If Uansportation of
spent potliner over great dis-
tances would be a limiting
fsctor sconomically, Amos
said it might in some cases.
but this will become less of a
factor after the effective date
of land ban regulations,
which will require pre-irest-
ment prior to disposal.

Amos said Reynolds was
getting in at the ground floor.
“There might be others who
will attempt 10 come up with
s better mousetrsp. but Lhey
are probably yesrs away from
obtsining the necessary per-
mils 10 operste such a facil
ity,” he said (AMM. Jan. 28).

Asked if the company's
pians for its procass inejude

similar facilities elsewhere in
North America or sbroad,
Amos said, “We are consider-
ing that possibiiity, dbut at the
moment it is oaly in » discus.
sion stage.”

Harry V. Helton, Reynolds
executive vice president for
metals and raw matarials,
said the next step is develop-
ing commercisl applications
for the residue at the Gum

t

Springs plant. “thus compliet-

ing the recycling locp.”
Helton snd Amos said the
company has been looking at
» number of commercial pos-
sibilivies aver and sbove the
cinder block and roof tile
products mentioned early on,
including selling the matarial
1o companies interested in

the ash residue’s hest value
and ebemical properties.
Helton said the $50-million
price tag on the Gum Springs
vepture represénied reloca-
tion of the procesying equip-
ment from a pilot facility
peardy, tite preparstion, re-
g.:ll:‘l‘suu and construction

Ji4iz3066udd. = o
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potliner decision.opens doors

Reynolds go-ahead’ NG 76& e
may also help others § U L
sy MYRA PINKHAN . bl e o L -
NEW YORK — The recent de-
cision by the Eavironmental Pro- .
tection Agency to delist the {inal
residue of spent potliner pro-
cessed by Reynolds Metals Co.'s
thermal treatment technology
t be good news for mgqre
than just the Richmond, Va, alu-
migum producer. It might open
the door for s numbar of other
processes that have been under
i research and development by the
. {pdustry for more than 10 years.

In fact, Columbia Aluminum
Corp.. Goldendale, Wash., is at-
tempting to climb onte the delist
ing bandwagon. In February. it
; plans to do initial test burns on

potliner using a mineral rock-
{ wool cupola

4 Roy Carwile, director of envi-
i ronmental affairs for the Alumi-
pum Association, Washington,
ssid the industry was thrw: L
curve in September 1088 when .
; ALUMINUM PRODUCERS in the Unind Statse genersie arywherg from 100,000 1o

;h;nnrs:ui:’ :.:t’._”nt potliner 43 & 186,000 wne of spant polliner esch year. .

i
i
'
; It wasn't as if the industry was
{  upawsre of the potential prob-
t  lems with this high-volume waste.
They knew potliner contalns
csrtain environmentally undesir
sble components, primarily
cyanide but also fluoride and
certain organies, which would be
l dangerous if they leach out into
i  goundwater, .
: “The (ndustty has been at-
| tempting to fnd productive ways
{ of getting rid of this stufl.” Car.
i wile explained.
i Prior to the listing, the indujs-
try was in the midst of saveral re.
; search projacts for the treatment
‘ of lpl:t pioumr. ni;c‘of which
soemed quite promis
! According to Dennls Sager, Co-
“ lumbia Alumisum technical man-
| ager, the company plans to burm
¢ sbout 30 tons of spent potliner in
‘an asttempt to see If it is
delistable in an on-site mineral
rockwool cupola. Columbia 1 not
the first to sttempt this applica- .
Uon. Prior to the listing, 8000
fons of spent potliner bad been
processad this way.
The spent potliner generslly
replaces about 30 percent of the
used in the process, al-
it can replace up to T8
t, lowering potantial vola-
le organic carbon emissions, ae.
rding to writisn comments
the Aluminum Association
tha EPA Alen. the fluarida in
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the petiiner lowars the

emperature of the glass melt

This proesss destroys the cyanide,

and the fuorids §o98 into the

product or is the gas edllection

Tne Reyuolds rotary kun pro- !"
eoss, whish resently won a delist-
ing batlls with the EPA. Involves
feeding the spent potliner
through big kilas operating at
high tsmperature, sccording to
John Amaos, Reynolds manager of
esoergy resources. Sand and lime-
stane it addad 1o the feed in or
dor to chemically bind with the
fluoride.

“This process burns off the
cyanide and mskes the fuoride
inactive.” Amos mnid, 10 the
residue san be disposed of at »

lar landfil instead of a ha:-
ardaus waste landfill The
residue, howsver, reportedly is
wmree times the wvolume of the
spent potliner itsell

Reynolds already bhas pro-
catsnd 300,000 tons of spent pot.
liner with thiz process at |is
previously shuttsred siumina
plant is Bauxite, Ark Il current.
ly is constructing a J0-millien
to $850-miltion fecility on the site
of a former smeltar In Arkade)-
phia. Ark. sisied to go on-stream
toward the ond of this year
(AMM, Dec. 30). It will have &
10.M0 ta  130,000-ton-per.yesr
capacity.

Anothar potential use for
spant potiinar, seccording to com-
menls that the Aluminpum Assocl-
ation filed with tha EPA. is in ce-
ment kilns. Decauss of the
amount of British thermal units
for the carbom portion of (he
spent pulliner (up to 8,000 Btus
par pound), camant makers ean
usc the material to replace yp to

Alcoa welding emissions

WASHINGTON — A welding amissions study con-
ductad ot the lsborstories eof Alumisum Co. of
America, Pittaburgh, eas belp aluminum producers
o mesting Occupational Safety snd Haalth regule-
MM»Mwa.:mh.muuu
direster of the Aluminum Associstion, Md 2

Seven combinations of hase slleyz an ars
were testad under “WOrss cuse™ conditiens. Levels
of osene, nitrogen exides. lithium. paryilium and
antimotty wers messured. {n some of the tests.ele-

8 percent of their enal needs, the
coduacats sald. Also, the fluoride

in ths potliner reduces the tem-
perature of the clinkering reac-
tion. The bheat destroys the
eyanide and the fluoride cither
goes ints the produet or is re-
claiined by the dust recyels sy»-
h.‘.. the Aluminue Association
aaf

Mors than 30,000 tons of speat

sumber of other
ot other cement
ted States and Ca-

™ Procesiel.

said, destroy e syanide and
ecapture (e fluoride. Abovut 3,000
tons of the material had been
tested on & commaercial-ecale op-
eration prior to the listing

Spent potliner alse received a
positive report in 3 Messibillty
study, the commants zzid, when
used in coal-fired power plants,
but further testing ceassd when
the material was listed as s her-
ardous waslse,

Aceording t» Robart Xayser.
chief of the delisting scetion of
the EFA's office of solld waste,
the ageney would consider other .
petitions for delisting the end s
produet of spant petliner but
thus far none has boon re-
coived. '

third of welding
the m’:glnn :: part of

—
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Reynolds is given
EPA’s green light

Gets go-ahead to process potliner

.,mmm
NEW YORK — Reynolds
Melsls Co. last week got the
green light from the Environ-
mental Protection Agency to
egd with a 340-million to
¢50-million commercial-scale
busipess 1o convert aluminum
smeltar potliner into environ-
mentally acceptable landflll
material. e
Further down the road, se-
cording 0 John R _Amos,
Reynolds' manager for energy
resources, someone might be
able to completé the recycling
loop by making a viable busi-
ness of converting the ash
residue into ecinder block.
roofl tiles and similar prod-
ucts. - -

“1ln ‘2 telephone interview, :

Amos said Reynolds has al-
ready been approsched by
two parties “seriously inter.
ested in the possibilities.”

- The Richmond. Va...based-

producer and marketer of flu-
minum ingot. mill products
and packaging products plans
to have a spent potliner pro-

cessing operstion up and run-

ning in Arkadelphis, Ark, in
sbout & year. :

Arkadelphis is the site of &
former Reynolds primary slu-
minum smelter that was taken
down and broken up in the
mnid-1980s. when aluminum
pricas were weak and high-

ey

cost fcilities were being
shuttered, sold or dismantled.
Amos said the Arkadelphia
taeility will have capacity to
process 190,000 to 130,000 maet-
ric tons of spent potliner »
year. Reynolds’ own smeliters
-in the United States and Ca-
nada generats about 30,000
tons of the material each
' - PR ca
Amos said Reynolds bas
been on the cutting edge of

.work to develop an accept-
able solution to the potliner
disposal problem and the
COMpany expeets to use its
lead to make a going business
of. procassing discarded pot-
liner for some of its North
American competitors.
Last summer. Reynolds was
reparing test burns of pot-
liner from Aluminum Co. of
Aamerica’s big US. smelter
system. Amoa said Friday the
tests never came off, however.
Amos noted Alcos. among
others, has been doing consid-
erable work on potliner pro-

CHANGING PRICES

URALL—

cessing methods and a few
patents have been issued. but
Reynolds expects to be alone
in the fleid when the Arkadel-
phis plant opens its doors »
year from now.

Askad if Reynolds planned

to take in any partners. Amos
said the idea has been dis

cussed and. while the door
hasn't besen entirely shut, the
present inclination is for
Reynolds to move forward on
its own.

Amos sald Reynolds has sl-
ready treated 400,000 tons of
spent potliner at its pilot
plant in Bauxite, Ark, which
has been using stored waste
material generated in the
United States and st tha com-
pany’'s big Baie Comeau. Que-
bac, ytnelter.

The Reynolds process
blends the potliner with lime-
stone and s sandy matarial
prior to roasting at elevated
tsmperatures in a rotary kiln
Cyanides in the potliner are
destroyed In the roasting and
soluble fluoride is converted
to calcium fluoride., which
Raynolds terms “stable, harm-
less and insoluble.”

Painted aluminum prices hiked

NEW YORK -~ Norandal USA Ine. said Friday it was in-
creasing prices for painted sluminum products by S cents a

pound.

v

The Brentwood. Tenn..-based sluminum sheet and foil pro-
ducer said it would apply the increase to orders booked on
and sfter Dec. 30 and to all shipments beginning Mareh 1.

Norandal said the Increase in the paint extras. the first
since it began publishing them in February 1988, was needed
to cover higher paint, Mabrication and modernization costs.

Norandal's move follows 3-cent hikes posted by Common-
wealth Aluminum Corp., Alumax Ine. and Consolideted Alumi-
num Corp. earlier this month.

b F N el ulul e bo I

v}



SEND 31

G- 034

A oA

"eynolds touts potliner recycling system

S04 ARGAN
VEW YORK — Reynolds
sls Co., which has the
# to itsell with the world's
st viable aluminim spent
tliner processing operation
ind running. plans to take
n the road once the 980
Mijon Gum Springs, Ark,
ant has established {tself on
rm commercial basis.
he nexi stop ia expansion
ans probably will be Que-
¢, where there is a heavy
ceatration of primary aly-
um swmelter capacity—in-
uding nearly half a million
etric tons a year belonging
Reynolds. But there's no
h. noted E. Jack Gates, vice
resident and general manag-
*. raw materials, for the
‘hmond, Va.-based alu-
wm and packaging giant.
During a mid-March tour of
e Gum Springs facility, Gates,
n! manager Paul D. Webb
I other Reynolds ofMicials
1id that there were a numbaer
{ imponderables to consider
such an expansion and the
»# venture had quite a few
rings on its plate alceady.
The imponderables appar-
'ly range from the shifting
tds of environmental regu-
stion 10 whether or not Alcan
vduminium Ltd,, which alone
ounts for just about helf of
nada’s nesrly 23 million
tons of primary capacity.
would be a customer for a
( nadian venture,

Asked If thera were poten-
tial customers in Russia’s
huge but environmentally ne-
glected aluminum smelter
base, the Reynolds officials
said, “Oh, the polential's
there. but not the moasy—and
they've got bigger problems
right now than what to do with

_spept potliner.”

Gates added, however, that
while Siberian possibilitles
“sre quite s way down the
road.” the company has been
discussing possibilities with
aluminum producers in West.
srn Europe and South Ameri.
ca. “We are spreading,” said
Webb, adding, "Right now we
are ths only ones out there.
Our process is the only one in
the world and our residus is
the only onc delisted™ by the
U.8. Eavironmental Protec-
tion Ageney.

There have been other
processes praposed and tried
and Alcan, which Reynolds
would like to have as a cus-
tomer, is aow saying its re-
searchers “telieve they have
found an economical and
‘green’ solution” to the slu-
minum lndustry's spant pot-
liner problem since the EPA
in 1988 deflned it as & has-
ardous waste ineligible for
disposal (n landfills.

Alcan said it is prepating 8
preientation to EPA on what
it calls a low-caustic leaching
and lming (LCLL) process.
Alcan said it also wil] be seak-

.\"

prodsceds.

’.‘"."
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ing sluminum {ndusiry aceep-
tance through preseniatioas
to the Quebec sluminum In-
dustry assoclation, which |a
scheduled (0 have s report
ready lo April.

Alean said its process Is a
“cost-effective” hydrometaliur-
gical process In which the pot-
liner is crushed, the cyanides
destroyed, soluble chemicais
recovered and remaining
sollds converted to a non-toxle,
fow.grade fuel. Alean also
noted that its process doesn’t
require bulky additives that fa-
cllitate the cyanide-destroying
thermal! process while tripling
the amount of material to be
fandfiltled.

The Reynolds officials
noted that many proposed so-
lutions cntail chemical opera-
tions at gne stage or aaother
and “when you get into that
you're opening anothet can of
{regulatory} worms.” The
Reynolds officials discounted
the additive requirement be-
causs the idea behind the
Gum Springs project s to con.
vert all the material to usable
materials,

‘This is the task accepted by
JTM Industries Inc., a Union
Pacifie unit whick operates a
plant of its own on the Gum
Springs property to separate
the treated potliner by size,
modify it If necessary and
market it a3 roadbed or park.
ing lot All or other uselul
products.

Asked if JTM would follow
Reynolds to Quebee, Dennis L.
Kinder, executive vice presi.
dent, said, “We would want to

0. t00. Union Pacific operates

up thers, and thers 15 & mar-
ket for our produet there as
well”

Another cendidate for the
commercial spent potliner
treatment fleld is a process
developed by the Chicage-
based Institute of Gas Tech-
nology (IGT), an engineering
and consulting firm speciallz-
lng in energy and environmen-
tal matters.

Accarding to Hamid A. Ab-

.basi, sssistam director of ap-

plied combustion research,
while Reynolds Is flret on line
with a commercial process,
there still is time for others *~
get in—particularly inasm
a3 EPA has put off until l’h’l‘
“land ban™ ruling that origi-
oally was to have blocked
landfilling of. utrutsd pot-
liner in 1994, °

Abbasi said ICT's process,
which is beiag readled for
pilot-plant status in a program
lavolving Columbia Alu-
minum Corp. of Goldendale,
Wash., stil! aeeds a big corpo-
rate backer. IGT's process.
called “Cycom,” needs no
bulky additives and “our goal
is nothing for the landfills,”
Abbasl asid, adding that
Cycom’s output conceivably
could end up being furmace
(See REYNOLDS, page 18

Impala Platinum faces

Sy TEARY BELL
Sossisl v Ammlban Moty Mahel

JOHANNESBURG, Soutb
Aftica - A pending luul bat-
tle over Gancor [id.’s Impaia
Plstinum (Implais) fease and
royalty agresmentt raises
some questions about the {m-
plats share price in coming
months but the looming fight
should not jmpset platinum
production

The problems of haviog
dons deals withk & gow-dis-
crediled political structure
are coming home to roost—
but with Implats manage-
ment, not the mines them-
selves,

Gencor and !mplats en-
Jjoyed a comfortable sznd lu.
ctative existence under the
regime of the autacratic pres-

ldowt T hean Wancvauwa jn tha

fered. After he was deposed
by Mangope. he flad into
exile in oeighboring
Botswana and hia younger
brother promptly accepted
the chiefltainship—and the
Impixis offer.

Now Edward Molotlegi i3
returning to claim his right-
ful place from his younger—
and more pliable~brother.

And he s agaln taking an
Implats, where chairman
Mike MeMabon has offersd
talks on “any problematic as-
pecta™ of the royalty agree-
ment.

“Ws do not agree that if
George Molotiegi's position
as acting chiel is invalidated,

IN TODAY'S ISSUF
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“The pJ&En— would include

declaring a staie of emer-
gency, il necessary, and send-
ing South African troops to
the region to protect vaters.
That would severely undercut
Zuly leader Mangosuihu
Buthefezi, who has vowsd to
oppose tha election on
grounds it will lead to the ex-
tinction of Zule sovereignty,

About 68 million people
lve in Natal, which includes
the semi-independent KwaZu-
lu homeland.

Political violence linked to

VRALYT

tands set up under apanheia.
The trsnsitional council this
month took over twa home-
lands whose leaders were op-
posed 1o elections,

Buthelezi yesterday reject-
ed ptans for » summit sched-
uled for today on: quelling po-
litical violence in the region.
His nephew, Zulu King Gaood-
will Zwelethini, also rejected
the invitation to meet with
President F.W. de Klerk and
ANC president Nelsoa Man-
deia.

Buthalesi said the violance
was the beginning of “a fMnal

Reynolds touts potiiner system

{Contlzued from page 2}
bricks usable in the sluminum
pots.

Reynolds noted that the
product coming out of its Gum
Springs plant has been EPA-
delisted as & hazardous waste
and the plant is “fully permit-
ted and designed to meet fu-

ture Clean Air Act require-
ments.” The plant will be able
ta treat 120,000 tons of spent
potlinet a year—just about all
the potliner genersted by the
aluminum industry in the
U.S.—with the laste-March
start-up of the second of two
kilns.

CHANGING PRICES

Brass mills shift copper values

NEW YORK — Three domestic brass mills reviscd product
prices yesterday and Monday to reflect changing values for con-

tained coppar.

Ansonis Copper & Brass Ine, Ansonia, Conn., eifective yes-
terday, altered prices to show copper down 0.5 cent to 31.048 &

pound.

Also effective yesterday, Miller Co., Meriden, Conn., modified
prices to show a l-cent hike in copper to $1.04 s pound. The
move followed a 1-cent decrease Friday to $1.03 a pound.

Effective Monday, Outokumpu American Brass Co., Buifalo,
N.Y., altered prices to show a 1-cent slip in copper 10 $1.08 &

pound.
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Jite o ITCUCST -

seome perthed on |
rooflops or firing fro:
windows, shot into th
of marchers. Thiny .
ple were kitled (AMM
29). In the worst incid.
Zulus were killed out
ANC headquariers. A
clals said their s

LME stock

NEW YORK — !
Meial Exchange wa
stocks of aluminun
nickel, tin and
dropped since Friday
while aluminum, le
special high-grede :
creased, the exchan
Tuesday morning.

Aluminum alloy fell
ric tons to 45,000 ton:
slid 54 tons to 136,204
dipped 3 tons to 23
and copper slipped 6.
to 304,873 tons, of
498,100 tons were «
and 16,775 tons were v

Alumipum jumped
to 2,308,700 tons, lead
2.700 tons to 334,800 t

Comex wareh
stocks move !

NEW YORK — Co:
Exchange warehouse :
copper, gold apd
dropped since the
business Thursday,
said Tuesday morning

Copper fell 1,128
38,653 tons, gold slid
ounces to 2,732,835 our
silver slipped 1,184,127
ta 240,721,729 ounces.

eloqesd0



